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USER-M20E96 

SHEET  TYPE  FILE 

10  TAPE 3  LTHKENT 
1  TAPE 3  LTHKENT 
1  TAPE 3  LTHKENT 

1  TAPE 3  LTHKENT 

2  TAPE 3  LTHKENT 


SPADE 
3 SPADE 

IbArrel  PROFILE 
SPADE 

aLTHD,  LOW  ELEV  CYL 
|C7  30 

IZEL  BRAKE  /HITCH 
saRREL  ASSY 
SREECH  ASSY 
|SPADE  HOLDING,  SAND 
SPADE  HOLDING,  LOAM 
^SPADE  HOLING,  CLAY 
IECOIL  FORCE  VS  STROKE 
5COUNTERRECOIL  CUSHION 
MUZZLE  VELOCITY  VS  RANGE 
RECOILING  MASS 
3ATTERY  POSITION,  0  QE 
rfOAD  Cl  30 
FIGURE  4 
:annon  ASSY 

1YD  SCH  UPPER  RH  PORTION 
CREW  POSITIONS 
'•IGURE  3 
SLIDE 
SLIDE 
SLIDE 
TRAIL 
-THD 
SLIDE 
DEMO 

V&jEMPLACEMENT  TIMELINE 
SvSPEEDSHIFT  TIMELINE 
T  me  LINE  FOR  MAX  RATE  OF  FIRE 
j-L  JPLACEMENT  TIMELINE 
Ift’  RAIL 
^%AND ,  INNER 
FBAND,  OUTER 
^AND,  OUTER 
IM&REECH7 
CRANK 
CEY 

SOUSING 
CLAMP 
CLAMP2 
^CLAMPD 

V&niD  CRADLE  MANIFOLD 
VlCIRCLE 
LOADS  ANALYSIS 
SPIRING  LOADS 
V>„OADS  ANALYSIS 
WALKING  BEAM 


1 

TAPE  3 

2 

TAPE3 

1 

TAPE  3 

3 

TAPE  3 

2 

TAPE  3 

1 

TAPE3 

2 

TAPE  3 

2 

TAPE  3 

5 

TAPE  3 

10 

TAPE3 

11 

TAPE  3 

12 

TAPE  3 

10 

TAPE  3 

10 

TAPE  3 

10 

TAPE  3 

10 

TAPE  3 

10 

TAPE  3 

5 

TAPE  3 

4 

TAPE  3 

5 

TAPE  3 

10 

TAPE  3 

10 

TAPE  3 

3 

TAPE  3 

1 

TAPE  3 

2 

TAPE  3 

4 

TAPE  3 

1 

TAPE  3 

6 

TAPE  3 

3 

TAPE  3 

1 

TAPE  3 

1 

TAPE  3 

1 

TAPE  3 

50 

TAPE  3 

1 

TAPE  3 

1 

TAPE  3 

1 

TAPE  3 

2 

TAPE  3 

1 

TAPE  3 

1 

TAPE  3 

1 

TAPE  3 

1 

TAPE  3 

1 

TAPE  3 

1 

TAPE  3 

1 

TAPE  3 

1 

TAPE  3 

1 

TAPE  3 

1 

TAPE  3 

1 

TAPE  3 

1 

TAPE  3 

2 

TAPE  3 

1 

TAPE  3 

LTHKENT 

LTHKENT 

LTHKENT 

LTHKENT 

LTHKENT 

LTHKENT 

LTHKENT 

LTHKENT 

LTHKENT 

LTGRAPH 

LTGRAPH 

LTGRAPH 

LTGRAPH 

LTGRAPH 

LTGRAPH 

LTGRAPH 

LTGRAPH 

LTGRAPH 

LTGRAPH 

LTGRAPH 

LTGRAPH 

LTGRAPH 

LTGRAPH 

LTHDDT 

LTHDDT 

LTHDDT 

LTHDDT 

LTHDDT 

LTHDDT 

LTHDDT 

LTHDDT 

LTHDDT 

LTHDDT 

LTHDDT 

LTHDJT 

LTHDJT 

LTHDJT 

LTHDJT 

LTHDJT 

LTHDJT 

LTHDJT 

LTHDJT 

LTHDJT 

LTHDJT 

LTHDJT 

LTHDJL 

LTHDJL 

LOADS 

LOADS 

LOADS 

LOADS 
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t*» 

t* 


.V 
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ASSOCIATES,  INC. 


I'/ 


III  \A.  tirijn  Air.  Suilt*  301 
Sunnyvale,  C  alifornia  94086 
<408  >  736-1636 


March  20,  1987 

Larry  Libhardt 
FMC  Corporation 
3989  Centra!  Ave  NE 
Minneapolis,  Minn  55421 

Dear  Larry, 

Enclosed  is  the  listing  of  the  files  which  were  on  our  RIDGE  32 
computer  as  of  3/20/87.  The  binary  results  files  were  deleted  in  order  to 
conserve  disk  space.  We  did  save  all  of  the  input  files  and  these  have  been 
transferred  to  a  magnetic  tape  which  we  will  keep  in  our  tape  library  for 
at  least  2  years.  This  information  could  be  transmitted  to  you  on  a 
standard  ascii  tape  or  on  a  PC  floppy  if  necessary.  It  was  a  pleasure 
working  with  you  and  if  we  can  be  of  any  assistance  in  the  future  please 
do  not  hesitate  to  call. 


Best  regards, 

Mark  C.  Rodamaker 
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V 
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$ 
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Jv9066* 

MARK 

1508 

FEB 

26 

18 

08 

36 

1987 

E  PLOTS 

m§06tb 

MARK 

734384 

MAR 

2 

20 

52 

45 

1987 

F ILE16 

HO666 

MARK 

23521 

DEC 

11 

13 

44 

OC 

1986 

FPS. F33 

100666 

MARK 

16604 

DEC 

11 

13 

46 

32 

1986 

FPS6M 

>£$0666 

MARK 

63 

DEC 

7 

16 

12 

30 

1986 

MAST 

K&0666 

ROOT 

18638 

DEC 

7 

14 

25 

33 

1986 

MODI 

TOO  6 

MARK 

30736 

JAN 

31 

14 

12 

18 

1987 

MOD  1  0 

JX0666 

MARK 

30776 

FEB 

14 

16 

05 

37 

1987 

MOD1 1 

■0666 

MARK 

Z9729 

FEB 

8 

16 

23 

16 

1987 

MOD  1 1  TRAN 

*0666 

MARK 

30565 

FEB 

19 

19 

23 

1C 

1987 

MOD  1  2 

IC0666 

MARK 

30695 

MAR 

2 

20 

33 

36 

1987 

MODI  3 

^06  6  6 
>>J0666 

ROOT 

19374 

NOV 

25 

13 

50 

54 

1986 

MOD  2 

MARK 

15445 

DEC 

2 

12 

08 

05 

1936 

MOD  3 

100666 

MARK 

1  5793 

DEC 

5 

11 

12 

14 

1986 

M0D4 

iJj0666 

MARK 

15688 

DEC 

7 

14 

29 

43 

1986 

M0D5 

3JS0666 

MARK 

1  5530 

DEC 

7 

16 

45 

17 

1986 

MOD  5TR  AN 

Y&0666 

MARK 

16779 

DEC 

15 

13 

42 

12 

1986 

MOD  6 

IC0666 

MARK 

16656 

DEC 

16 

13 

08 

42 

1986 

M0D6TRAN 

K&0666 

MARK 

35335 

JAN 

13 

13 

03 

21 

1987 

MOD  7 

500666 

MARK 

37396 

JAN 

14 

19 

58 

32 

1987 

MOD  8 

100666 

MARK 

30638 

FEB 

2 

17 

46 

45 

1987 

M0D9 

0666 

MARK 

238 

DEC 

7 

16 

28 

41 

1986 

MODAL 

fe0666 

pr00666 

MARK 

215 

DEC 

8 

08 

49 

23 

1986 

MODALPOST 

MARK 

199 

FEB 

9 

16 

48 

03 

1987 

P  26 

IC0666 

MARK 

170 

MAR 

3 

10 

57 

36 

1987 

PLDISP 

M0666 

MARK 

695 

FEB 

26 

19 

17 

39 

1937 

POST 

■■0666 

MARK 

149 

FEB 

27 

10 

35 

15 

1937 

POST. TEMP 

1C0666 

MARK 

52 

DEC 

11 

10 

07 

31 

1986 

STRESSPASS 

AP0666 
Xjy  0666 

MARK 

481 

DEC 

11 

10 

45 

56 

1986 

STRESSPOST 

MARK 

933 

FEB 

9 

16 

44 

03 

1987 

TRANRST 

I 

‘id 

I 

i 


.  ■//* 

\  . 


j.  /  ■. 

*  ft 
a  ' 


t 

ri 


f 


n-z 


r/.v.v.v.Y 


m 


I'VV.' 


Joe  Fishbein 
18  March  1987 


All  -files  listed  below  are  -for  the  IMAGES-3D  Finite  Element  Program. 
Except  where  noted,  all  -files  were  created  under  Version  1.3  of  the 
program. 

Each  file  consists  of  18-31  sub-files  <e.g.  GUNRAIL. GEO,  GUNRAIL.DIS, 
etc.)  which  are  generated  and  used  by  IMAGES.  The  listing  "filename.*" 
implies  the  entire  group  of  sub— files. 

All  files  are  stored  on  labeled  diskettes.  --  ^  i bl]  f~ 

h<is  -hu/o 

File  Disk  Label  Description 


CLAMPBAR.* 


C0LLAR2. * 


GUNRAIL.* 


LTHDFEM2  Clamp  bar  for  fastening  collar  to  rail.  1/2 

symmetric  model  of  section  "slice"  under  bolt 
tension  loading. 


LTHDFEM2  (Version  1.1)  Keyed  section  of  original  collar 
1/2  symmetric  model  of  “slice"  under  recoil 
torque  load.  Two  runs  with  sym. /anti-sym. 
boundary  conditions  were  run  and  combined.  This 
geometry  is  obsolete. 

LTHDFEM1  Cannon  guide  rail,  with  barrel  and  collars. 

Simple  beam  model  to  determine  loading  in  rail 
from  recoil  torque  at  various  barrel  positions 
within  manifolds. 


IBB AND.* 

LTHDHUB. * 


LTHDHUBA. * 

□BBAND. * 


LTHDFEM1  (Version  1.1)  Inner  breech  band.  Cross-section 
"slice”  with  loading  from  cannon  recoil. 


LTHDHUB1-  Wheel  hub.  Hal f — symmetri c  plate  model,  with 
LTHDHUB6  plate  elements  of  various  thicknesses  for  the 
(6  disks)  different  areas.  Bump/skid  and  4.5G  Air  Drop 
1 oadings. 


LTHDFEM3  Wheel  hub.  Simple  beam  model  of  hub  under 
transport  loadings  listed  above. 

LTHDFEM1  Outer  breech  band.  1/4-symmetric  model  under 
cannon  recoil,  supported  by  cylinders  at 
corners. 


TESTRING.*  LTHDFEM4  Speed  shift  plate  —  initial  test  model.  1/2 

LTHDFEM5  symmetric  model  of  uniform  circular  plate  with 
central  hole,  supported  at  3  equidistant  points 
on  outer  radius  and  continuously  loaded  on 
inner  radius. 


File 


Disk  Label  Description 


TESTRNG2. * 


TPMANFLD . * 


TRAILDIA.* 


1  thdf  sum.  doc 


c 

I 


I 


i 


LTHDFEM6  Speed  shift  plate  —  re-fined  model.  Same 
LTHDFEM7  geometry  as  TESTRING,  but  with  tapered  plate 
LTHDFEM6  -for  better  stresses  and  a  more  detailed  model. 


LTHDFEM3  Middle  manifold  projection  that  engages  torque 
pin.  "Slice"  model  under  triangular  loading 
from  recoil  torque. 

LTHDFEM3  Titanium  diaphragm  on  trail,  with  loading  from 
wheel  actuator  cylinders. 
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Northern  Ordnance  Division 
Minneapolis 


APPLIED 

MECHANICS 


Q&BAmD.  ¥  Xa 1AGSS30  \J  1.3  MOOec  Of  L.THD  OoTeA,  /9 25/2. 

SA-OfCH  6a**o  t  Ysf--  -TyW/'V^TA/ c  AfOQeL. 

/MPaCT  COA0  fA-6~\  C.4*S*/0*S  A-fQo/u. 


J&BAkID.H:  IMAGES  3d  I /  /  /  MOOPC  Of  LTHD  /*/*/€&.  $7040 

6A.ee qh  g4*jA  .  C'/losjt-  fccr/o*J  Tt/cc  ”, 

/Ai/ACT  LOAD  FAO~1  CAjU/uO^J  A-C  CO  /C 


GOfJAAlL.*  ITMAGGJ  36  V/.?  /hODrc  Of  CTHO  C+u*soa/  6S53£ 

Guide  A-Att-,  iutTA  C iv/vflV  CoCLAA. 

"AM Ml0  .  70A-9J€  fafC/A/e)  0*u  C 

/tfy/STGD  Mi  AtA*s/fiOLOi  (fi/A/OArf)  Aca+SG 
(bnt-3 . 


COLLAAZ .*  XMA<r€S  30  V/./  /t,0DCL  OF  LTND  MAAA.ec  23 5 S 10 

COLCAA  -  '/z  jy*fAffT/L/c.  /hi >oec  Of  yecT/o*; 

TUAjo^gh  Key  cm  A/lca  .  2  SVai  /aty/^  Load 


V  ;v 
>:  £>: 


CASeS.  TOAMi/e  LOAD  fAO/h  A  tfL(*/G. 

(  Geo**  e~rAi  cna*/gcd  o*J  fia/ac  ouug.J 

CLAMfBAF*  1MAGFS  3D  VI.  3  Fioorc  Of  L7N&  CLA*lA 
Pq/l  FaSTs-u/asg  Mail,  vo  collar.  .  '/z  57*1. 
MOfec.  of  "  7  L/c  e  '  -Soar  t**/s/o*j  load. 


7 /S$0 


Sh**t _ Of . 


DA-6490ct8S 


O/SK  LMCi  : 

LTH0FG/13 

f/L&JAnG 

D6Sr/LiP-riosJ 

57  Z£ 

TtLA/LOtA  .  ■* 

foP-  LTN0  TAAH-,  LOAD  GO  By 

u/A ICCc  ActuaTO/L  c  Yu  tsSO  SAJ  A*SA  £a!  6 

LOAtS  f*£"!  T/LA~tf/o/LT 

-T  i  ^ 

4-27^4 

TPrtA^FU).* 

*100€L  OF  MA*stPOM  TeCT/O^  /as  AP-Ca  Op 

TUA-Giuf  P/AsS  ,  U,,rN  TBJAAJaisLAP  Lo*9  FLO*! 

ArfUrJC  JOP-QUC. 

/7 5/04 

LT HD  HUB  A.  * 

5/A1/L*  ***«  AiCAC(__  OF  Lt HD  ^t/ecc  HU&  _ 

Va/DgA.  TA+sSPOAT  loads. 

174-4-5 

015  f-  U03€i  •' 

_LT HOFGf'I  4- 

: 

0  cjrp.iPrio*J 

5iL€ 

TfSTfc/AjG.*^ 

TOST  A100GL  FqA  L.TN4  yP*6A  SHI  FT  - 
sO/^asuCaA  PL  AT*  LOAAG0  ALDsSC  TO  /HjD 
5\/PP0LTG>  AT  3  PCT)sSn  o-j  OX) 

Coda  /  of  z.) 

ZC749 3 

0i5*~  LAOCt 

LrHDfFM  5 

ftLSKfAn  f 

OAKP/Ar/OAS 

5>Z£ 

T&TfrASG* 


( l iw  z  of  Z  ) 


355900 


Northern  Ordnance  Division 
Minneapolis 
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APPLIED 

MECHANICS 


Subject 

Analyst 

Projsct  Number 

EC  No 

Data 

0/SK  Laro-  ••  L  TH0FEM  6 


_  F/LGa/JjvG 

DfSCA-fSTtnAJ 

S/7C 

TETTH^GZ.  * 

St+ie  AS  ‘TGSTFlASG  ' ,  tiST 

ptsrc  MOA.G  0FTA/C.6A 

(/or  3) 

7A/ <r /i  c/> 

A1O0GL 

Z7Z3GA- 

P/TK  LA8€L  : 

F/L&ASAne 

Lthpfgai  7 

PfSCJLtPT/CA/ 

x/r.e 

TesTflA/<pz .■* 

foijfe.  Z  CF  3) 

ZS704-4 

Of 5K  LASfL  : 

LTH0F€H% 

FILSaJAj^  f 

PfJ  C /Li  f  TfO~> 

T/ze 

testhajg-z.* 

(//T/L  ?  OF  3) 

ZZO 3/? 

ShMt _ Of _ 


DA  M90ct8f> 


$ 


S 


i’ 


s 


i 


\ JMAGES3D>ddi r  a: 


Volume  in  drive  A  is  LTHDFEM1 
Directory  o-f  A:  \ 


GUNRAIL 

BLK 

24 

1-28-87 

2 

30p 

3 

I  E'BAND 

DIO 

15623 

1-15-B7 

3:  1 9| 

n  GUNRAIL 

BLS 

14677 

1-28-87 

34p 

3 

1BBAND 

DIA 

1634 

1-16-B7 

10s  09i 

RS  GUNRAIL 

DES 

128 

1-28-87 

24p 

3 

IBBAND 

DIS 

15614 

1-16-87 

10:  1  Ei 

GUNRA I L 

DIA 

352 

1 —28—87 

3.0p 

3 

IBBAND 

DOF 

1  176 

1-16-B7 

10:  1 0< 

GUNRAIL 

DIB 

50 1 6 

1-28-87 

n 

31  p 

3 

IBBAND 

DSC 

128 

1-16-87 

1 0 :  05l 

Jt>*  GUNRA  I L 

DOF 

444 

1-28-87 

n 

30p 

3 

I BBAND 

DUM 

24 

1-16-87 

10:  32, 

3ft  GUNRAIL 

DSC 

102 

1-28-87 

»n 

24p 

3 

IBBAND 

FER 

7 

1-16-87 

1 0 :  1 5l 

GUNRA I L 

DXX 

70 

1-28-87 

2 

23p 

3 

IBBAND 

GEO 

3840 

1-16-87 

1 0:  05, 

v  GUNRAIL 

FEF 

6 

1-2B-B7 

*-> 

31p 

3 

IBBAND 

IS 

384 

1- 16-87 

1 0:  06i 

GUNRAIL 

GEO 

2048 

1-28-87 

24p 

3 

IBBAND 

KOI 

]  *.>406 

1-16-87 

1 0 :  1 2, 

^  GUNRAIL 

IS 

260 

1-28-87 

26p 

3 

IBBAND 

K02 

6968 

1-16-07 

a  Os  1  2| 

GUNRAIL 

KOI 

16872 

1-28-87 

n 

30p 

3 

I BBAND 

LOD 

3072 

1-15-87 

3:09, 

GUNRA I L 

LCD 

1-28- 87 

2Ep 

3 

IBBAND 

NRM 

26 

1  —  1 6- 87 

1  0 :  1 2, 

MS  GUNRAIL 

NRM 

cr 

1 -28-S7 

-n 

3  :»p 

3 

IBBAND 

OVF 

17 

1-16-E' 

1  0 :  1 0, 

GUNRAIL 

OVF 

7 

1-23- 87 

30p 

3 

I BBAND 

RAN 

4096 

1  -  1 6- 87 

1 0 :  09j 

V  GUNRAIL 

RAN 

1944 

1 -28-87 

*- 

29p 

3 

I BBAND 

F:EA 

21  Er¬ 

1-16-87 

10:  28, 

>>  GUNRAIL 

REA 

1491 

1-2E-87 

O 

34p 

3 

IBBAND 

RNL 

l' 5  3  7 

1-16-87 

10:  1  5i 

L“’‘  GUNRAIL 

RNL 

1 69  6 

1-28-87 

n 

Tip 

■7 

IBBAND 

SEC 

34  5 1 

1—16—87 

1  0:  05, 

.y  'UNRAIL 

SEE! 

1725 

1-28-87 

O 

24  p 

3 

IBBAND 

ST  A 

128 

1-15-87 

3 :  09| 

MIL.  .unrail 

ETA 

1  1 

1—28—87 

2 

2  Bp 

3 

IBBAND 

STL 

128 

1-15-87 

T :  09| 

"  GUNRAIL 

5TL 

70 

1-28-87 

2 

28p 

3 

OBBAND 

BLL 

42 

1 -28-87 

2:  46| 

GUNRAIL 

3XX 

1726 

1-28-67 

2’ 

23p 

3 

OBBAND 

DES 

60 

1-2S-37 

2 :  *>9| 

IBBAND 

Bt_K 

42 

1-16-87 

10 

1 0  a 

*7 

OBBAND 

DIA 

732 

1-28-87 

2:  45| 

>v'  I  GRAND 

DEE 

128 

1-16-87 

10 

05a 

OBBAND 

DIB 

10275 

1-2 3- 87 

2 :  5  l 

HUM  HUM  Ft 

ess 

any  ley  to 

corit  i  nue 

Ml 

U1MH. 

-  cr 

OBBAND 

DOF 

7B6 

1 -28-87 

46p 

3 

OBBAND 

EOF 

7 

i -28- 07 

2  s  4  6| 

Hj  OBBAND 

DSC 

70 

1-28-87 

*■> 

09p 

3 

OBBAND 

F'LS 

1  1  1  70 

1-23-57 

2 :  56| 

'*"*■  OEBAND 

DXX 

70 

1-28-87 

•r» 

37p 

3 

OBBAND 

RAN 

2608 

1-2S-S7 

2 ;  4  5| 

OBBAND 

FEF 

6 

1-28-87 

51  p 

3 

OBBAND 

REA 

1497 

1-28-87 

2:  56| 

y.  OBBAND 

GEO 

2608 

1 -28-87 

09p 

3 

OB  E- AND 

RNL 

1696 

1-28-87 

2:  51| 

vft  OBBAND 

IS 

456 

1-28-87 

13p 

3 

OBEiAND 

SEO 

25  1  6 

1-23-87 

2:  09| 

OBBAND 

KOI 

114266 

1-28-87 

48p 

3 

OBEAND 

STA 

1  1 

1-28- 67 

2  :  39, 

_  OBBAND 

K02 

23B76 

1-28-87 

n 

4L 

48p 

3 

OBBAND 

STL 

70 

1-23-5-7 

2:3-7| 

OBBAND 

LOD 

2064 

1-23-87 

*“» 

39p 

7 

OBBAND 

S>  X 

2516 

1-23-67 

2:37| 

OBBAND 

NRM 

nr 

1-28-eT 

n 

48p 

7 

'<  $ 
VS  v 

^  y* 


C: \ IMAGES3D 


Volume  in  drive  A 
Directory  o-f  A:  \ 


LTHDFEM2 


CLAMPBAR 

BLK 

42 

1 -30-87 

8:  45a 

3 

C0LLAR2 

DIO 

16427 

1-13-87 

CLAMPBAR 

DES 

60 

1 -30-87 

8:28a 

3 

C0LLAR2 

DIA 

1282 

1-14-87 

CL  AMF'BAR 

DIA 

372 

1-30-87 

8:45a 

3' 

CDLLAR2 

DIS 

16424 

1-14-87 

CLAMPBAR 

DIB 

15281 

1-30-67 

9:  19a 

3 

CGLLAR2 

DOF 

1236 

1-14-87 

CLAMPBAR 

DOF 

1  150 

1-30-87 

8:  45a 

3 

C0LLAR2 

DSC 

128 

1-14-87 

CLAMPBAR 

DSC 

70 

1-30-87 

8:29  a 

3 

C0LLAR2 

DUM 

55 

1-15-87 

CLAMPBAR 

DXX 

70 

1-30-87 

9:  13a 

3 

CDLLAR2 

FEF 

7 

1-14-87 

CLAMPBAR 

FEF 

6 

1-30-87 

9:  19a 

3 

C0LLAR2 

GEO 

4096 

1-14-87 

CLAMPBAR 

GEO 

3380 

1-30-87 

8:28a 

3 

C0LLAR2 

IS 

512 

1-14-87 

CLAMPBAR 

IS 

666 

1-30-37 

8:31a 

3 

C0LLAR2 

KOI 

12696 

1—1 4-87 

CLAMPBAR 

KOI 

14768 

1-30-87 

8 :  46a 

3 

C0LLAR2 

K02 

12762 

1-14-87 

CLAMPBAR 

K02 

7796 

1-30-87 

8:  46a 

3 

C0LLAR2 

LOD 

3200 

1-14-E7 

CLAMPBAR 

LCD 

O  C  ?  C*( 

1 —30—87 

9:  17a 

3 

C0LLAR2 

NRM 

26 

1-14-87 

CLAMPBAR 

NRM 

nr 
—  U 

1 -30-97 

8 :  46a 

3 

CDLLAR2 

OVF 

17 

1-14-87 

CLAMPBAR 

OVF 

7 

1-30-87 

8:  45a 

3 

C0LLAR2 

PLO 

66521 

1-13-87 

CLAMPBAR 

RAN 

3380 

1-30-87 

8:45a 

3 

CDLLAR2 

F'LS 

66581 

1-14-B7 

CLAMPBAR 

RNL 

1360 

1-30-87 

9:19a 

3 

C0LLAR2 

RAN 

4096 

1-14-37 

CLAMPBAR 

SEO 

2889 

1  -30-87 

8:  28a 

3 

C0LLAR2 

REO 

2033 

1-13-87 

CLAMPBAR 

sta 

1  1 

1-30-87 

9:  17a 

3 

CPLLAR2 

REA 

2053 

1-14-87 

CLAMPBAR 

STL 

70 

1-30-87 

9:  17a 

3 

CQLLAR2 

FNL 

2369 

1-14-87 

CLAMPBAR 

SXX 

2339 

1-30-37 

9:  13a 

3 

C0LLAR2 

SEO 

3712 

1-14-87 

C0LLAR2 

BL> 

42 

1-14-87 

7:57a 

3 

C0LLAR2 

STA 

128 

1  —  i  A  —  B  7 

CQLLAR2 

DES 

128 

1-14-87 

7:44a 

3 

CCLLAF2 

STL 

128 

1-14-07 

C: \ I MA3ES3D  - 
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t! 


8 


Volume  in  drive  A 
Directory  o-f  A:  \ 


1  s 


LTHDFEM3 


& 


* 

v>. 

K 


K 

b: 


TRAILDIA 


I 


\£  TRAIL! 

....  C;\images3d> 
■V 

*.v, 


BLK 

24 

2-25-87 

1 :  56p 

TPMANFLD 

DXX 

DES 

60 

2-25-87 

1 : 50p 

TPMANFLD 

FEF 

DIA 

200 

2-25-87 

1 :  56p 

TPMANFLD 

GEO 

D1S 

5405 

2-25-87 

1 : 58p 

TPMANFLD 

IS 

DDF 

212 

2-25-87 

1 : 56p 

TPMANFLD 

KOI 

DSC 

114 

2-25-87 

1 : 50p 

TPMANFLD 

K02 

FEF 

12 

2-25-87 

1 :  5Bp 

TPMANFLD 

K03 

GEO 

1124 

2-25-87 

1 : 50p 

TPMANFLD 

K04 

IS 

127 

2-25-87 

1 :  51p 

TPMANFLD 

K05 

KOI 

5872 

2-25-87 

1 : 56p 

TPMANFLD 

K06 

LOD 

1206 

2-25-87 

1 : 55p 

TPMANFLD 

LOD 

NRM 

25 

2-25-87 

1 : 56p 

TPMANFLD 

NRM 

OVF 

7 

2-25-87 

1 :  56p 

TPMANFLD 

OVF 

RAN 

1124 

2-25-87 

1 :  56p 

TPMANFLD 

RAN 

RNL 

688 

2-25-87 

1 : 58p 

TPMANFLD 

RNL 

SEQ 

1102 

2-25-87 

1 : 50p 

TPMANFLD 

SEO 

STA 

11 

2-25-87 

1 : 55p 

TPMANFLD 

STA 

STL 

132 

2-25-87 

1 :  55p 

TPMANFLD 

STL 

BLK 

114 

2-17-87 

11:35a 

TPMANFLD 

SXX 

DES 

60 

2-17-87 

11:11a 

TRAILDI A 

BLK 

DIA 

888 

2-17-87 

1 1 : 35a 

TRAILDI A 

DES 

DIS 

34697 

2-17-87 

11:43a 

TRAILDI A 

DIA 

DOF 

2614 

2-17-87 

1 1 : 35a 

TRAIL DIA 

DIS 

DSC 

70 

2-17-87 

1 1 : 12a 

TRAILDI A 

DDF 

re  ss 

any  key  to 

continue  - 

DSC 

82 

2-11-87 

7:19a 

TRAILDIA 

OVF 

DXX 

70 

2-11-87 

7:  14a 

TRAILDI A 

RAN 

FEF 

12 

2-11-87 

7:27a 

TRAILDIA 

RNL 

GEO 

1244 

2-11-87 

7:  19a 

TRAILDIA 

SEQ 

IS 

183 

2-1 1-87 

7:  20 a 

TRAILDIA 

STA 

KOI 

18002 

2-11-87 

7:26a 

TRAILDIA 

STL 

LOD 

4224 

2-11-87 

7:  24a 

TRAILDIA 

SXX 

NRM 

25 

2-11-87 

7:26a 

3  File(s>  101376  bytes  -free 

«  . 


70 

2-17-87 

6 

2-17-87 

B996 

2-17-87 

1506 

2-17-87 

14B82 

2-17-87 

14532 

2-17-87 

14646 

2-17-87 

14500 

2-17-87 

14508 

2-17-87 

3970 

2-17-87 

6551 

2-17-87 

25 

2-17-87 

7 

2-17-87 

8996 

2-17-87 

184 

2-17-87 

8540 

2-17-87 

1 1 

2-17-87 

70 

2-17-87 

7343 

2-17-87 

24 

2-11-87 

60 

2-11-87 

266 

2-11-87 

7661 

2-11-87 

310 

2-11-87 

7 

2-11-87 

1244 

2-11-87 

2032 

2-1 1-87 

1090 

2-1 1 -87 

11 

2-11-87 

318 

2-11-87 

880 

2-11-87 

ritiTWLVuVmV.  ■  wi.V*  .^V,  '■ 


.“-tTry  *.* ^  ’.jiKa/j  -Ar-nrj r-w  j-  ^  -■  j- 


1 1 : 00a 
1 1 : 43a 
11:11a 
11: 19a 
1 1 : 38a 
11:39a 
11:39a 
11:39a 
11:39a 
1 1 : 39a 
1 1 : 27a 
1 1 : 39a 
1 1 : 35a 
1 1 : 35a 
1 1 : 43a 
11:12a 
1 1 : 27a 
1 1 : 27a 
1 1 : 00a 
7:25a 
7:  19a 
7:25a 
7:27a 
7:25a 

7:25a 
7:25a 
7:27a 
7:  19a 
7:24a 
7:24a 
7:13a 


LrHOFG*  4- 


/5 


Directory  o+' 


H!  \ 


STRING 

DES 

60 

2-16-67 

7 :  56a 

3 

TEST  RING 

LOD 

5834 

2-16-F-7 

8 :  Of. ?’■ 

flj 

7  EG  T  RING 

DIA 

2004 

2-16-87 

8 :  32a 

3 

TESTRING 

NR'M 

25 

2—1 6—67 

8:42a 

HI 

7 1ST  RING 

DSC 

70 

2-16-B7 

7 :  56a 

3 

T  EST R I NG 

RAN 

704  4 

2- 1 6-17 

8:31a 

T  L E  1  RING 

GEG 

7044 

2-16-87 

7 :  56a 

3 

TESTRING 

SEO 

7921 

2-1  «5—97 

7:56a 

SK 

T  LSI  RING 

IS 

1  338 

2-16-87 

6 :  02a 

3 

TESTRING 

STA 

1  1 

2-16-87 

6 :  i.'Sa 

fc 

TEST  F. I NG 

101 

1  1  0578 

2-16-87 

8:  39a 

3 

TESTRING 

STL 

70 

2- 16-83 

8:  08a 

TEST RING 

1  02 

135374 

2-16-87 

8:  40a 

■3 

B 

1 

3  File 

( s  > 

87040  bytes  -free 

.V» 

C: \i mage 

s3d'-cfdir  a: 

$ 

Vol  lime 

in  dr i ve  A  is 

LTHDFEM5 

Dir  ecto 

>"  V  D-f 

A:  \ 

Te STRING 

ELI 

96 

2-16-87 

B :  33a 

3 

TESTRING 

K04 

126390 

2-16-97 

6:41a 

TESTRING 

DIS 

3  0 305 

2-16-87 

8:  49a 

3 

TESTRING 

1 .05 

66950 

2-16-87 

8:  42a 

TESTRING 

DOF 

2320 

2-16-67 

6 :  33a 

3 

TESTRING 

OOF 

7 

2-16-87 

9:  34a 

TESTRING 

FEF 

6 

2-16-87 

8:  49a 

3 

TESTRING 

RNL 

3544 

2-16-87 

9:49a 

m 

TESTRING 

1  03 

126362 

2-16-87 

8:41a 

3 

9  File's' 

«  C: Si msges'd > 

•  »►*  • 


0  bvtc?s  -free 
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W* 
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mages3d>ddir  a: 


K  1 
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1 

v- Volume  in  drive  A  is 

LTHDFEM6 

,1.J 

Directory  of 

A:  \ 

TESTRNG2 

DES 

60 

3-11-87 

9:07a 

TESTRNG2  L0D 

6404 

3-05-87 

11:11a 

N  3;3 

TESTRNG2 

D1A 

2428 

3-11-87 

9:51a 

TESTRNG2  NRM 

25 

3-11-87 

10: 03a 

TESTRNG2 

DSC 

70 

3-11-87 

9:08a 

TESTRNG2  RAN 

7792 

3-11-87 

9:51a 

TESTRNG2 

GEO 

7792 

3-11-87 

9:07a 

TESTRNG2  SEG! 

9461 

3-11-87 

9:08a 

1  ■ 

TESTRNG2 

IS 

1471 

3-11-87 

9:  14a 

TESTRNG2  STA 

11 

3-05-87 

11:11a 

a ;»  i 

TESTRNG2 

KOI 

113382 

3-11-87 

10: 00a 

TESTRNG2  STL 

70 

3-05-87 

11:11a 

mm 

TESTRNG2 

K02 

1276B2 

3-11-87 

10:01a 

13  File(s) 

76800  bytes  free 

)+•  « 

C: \images3d>ddir  a: 


A- 

U*. 


aJ’  Volume  in  drive  A  is  LTHDFEM7 
Directory  of  A:\ 


ft  TESTRNG2  K03 


1 283 1 6 


Bfe  2  File(s) 

C:  \images3d>ddir  a: 

r-'.y 

/  Volume  in  drive  A  is 
Directory  of  A:\ 


3-11-B7  10:01a 
104448  bytes  -free 


TESTRNG2  K04 


128730  3-11-87  10:02a 


LTHDFEM8 


TESTRNG2  BLK 
TESTRNG2  DIS 
TESTRNG2  DOF 
TESTRNG2  DXX 
— ,  TESTRNG2  FEF 
10  Fi  1< 


114 

31586 

2552 

70 

6 

(s) 


\images3d>ddir  a: 


Volume  in  drive  A  is 
Directory  of  A:\ 

LTHDHUB  BLK  222 

LTHDHUB  DES  60 

LTHDHUB  DIA  3324 

LTHDHUB  DIS  8B115 

LTHDHUB  DDF  3552 

LTHDHUB  DSC  70 

LTHDHUB  DXX  70 

LTHDHUB  GEO  11656 

LTHDHUB  IS  2045 

18  Filets) 


LTHDHUB 1 


2-25-87 
2-25-87 
2-25-87 
2-25-87 
2-25-87 
2-25-87 
2-25-87 
2-25-87 
2-25-87 
91136  byte 


8:57a  3 
7:16 a  3 
8:55a  3 
9:47a  3 
8:57a  3 
7: 16a  3 
7:12a  3 
7: 16a  3 
7:27a  3 
5  free 


LTHDHUB 

LTHDHUB 

LTHDHUB 

LTHDHUB 

LTHDHUB 

LTHDHUB 

LTHDHUB 

LTHDHUB 

LTHDHUB 


91924 

17678 

25 

7 

11656 

14125 

11 

132 

13944 


2-25-87 

2-25-87 

2-25-87 

2-25-87 

2-25-87 

2-25-87 

2-25-87 

2-25-87 

2-25-87 


9:  10a 
7:41a 
9:  17a 
8:  57a 
8:  55a 
7:  16a 
7:42a 
7:42a 
7:  12a 


<.->  Volume  in  drive  A  is  LTHDHUB2 
ujj  Directory  o-f  A:\ 


LTHDHUB  K02  127006  2-25-87  9:10a  3  LTHDHUB  K03 

2  Filets)  107520  bytes  -free 


125966 


2-25-87  9:11, 


Volume  in  drive  A  is  LTHDHUB3 
Mf  irectory  o-f  A:  \ 

LTHDHUB  K04  126876  2-25-87  9:12a  3  LTHDHUB  K05  126966 

2  Filets)  108544  bytes  free 

y.  Volume  in  drive  A  is  LTHDHUB4 
Directory  of  A: \ 

,  «r  . 

LTHDHUB  K06  125894  2-25-87  9:13a  3  LTHDHUB  K07  126616 

2  Filets)  109568  bytes  free 


2-25-B7  9:13a 


2-25-87  9:14a 


Volume  in  drive  A  is  LTHDHUB5 
Directory  of  A: \ 


LTHDHUB  K08  125666  2-25-87  9:15a  3  LTHDHUB  K09 

2  Filets)  109568  bytes  free 


126918 


2-25-87  9:16a 


Volume  in  drive  A  is  LTHDHUB6 
Directory  of  A:\ 


LTHDHUB  FEF  1 2 
LTHDHUB  K10  126942 
[LTHDHUB  KU  123334 
!  5  Filets) 

[  Cz \images3d> 


2-25-87  9:47a  3 

2-25-87  9: 16a  3 

2-25-87  9:17a  3 

59392  bytes  free 


9:47a  3  LTHDHUB  K12  32806  2-25-87  9:17a 
9:16a  3  LTHDHUB  RNL  16480  2-25-87  9:47a 


p)  /ioo 


PART  NUMBERS:  12585781-001,  -002,  -003,  -004,  Collar  Machining 

12586036-001,  Collar  Forging 

DESCRIPTION:  COLLARS 

STATUS: 

Dimensions  and  tolerances  -for  the  collar  machining  (TDP,  Dwgs. 
12585781-001,  -002,  -003,  -004,  -005)  and  -forging  drawings  (TDP, 
Dwg.  12586036-001)  have  been  determined  and  are  supported  by 
extensive  analysis.  Analysis  indicates  that  acceptable  -factors 
o-f  safety  are  obtained  for  various  worst-case  conditions  with 
TI6AL4V  used  for  the  rear  collar  set  and  6061  A1 /20  v/o  SiCp  for 
the  remaining  collars.  The  collars  have  several  worst-case  load 
conditions  which  were  analyzed  separately:  rifling  torque, 

thermal  stress,  recoil  thrust  and  barrel  expansion.  A  complete 
summary  of  analysis  results  and  the  supporting  calculations  are 
found  in  the  following  pages  of  this  section. 

AUTHORS:  Joe  Fishbein,  Joe  Turek,  Scott  Dacko 
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The  collars  attaching  the  rails  to  the  barrel  have  several  loading 
conditions,  which  were  analyzed  separately. 

1)  Rifling  Torque  —  This  load  is  carried  from  the  barrel  to  the 
manifolds  through  the  collar  ends  in  shear.  Keys  were  used  at  the 
barrel /col 1 ar  and  collar/rail  connections.  A  Finite  Element  model  of  a 
section  through  the  collar  end  was  made  to  evaluate  these  stresses.  Since 
this  analysis  was  performed,  the  collar  end  geometry  has  changed 
significantly.  New  analysis  has  not  been  performed,  but  the  critical  areas 
that  were  examined  in  the  original  geometry  have  been  eliminated  with  the 
new  geometry. 

2)  Thermal  Stress  —  The  collars  were  analyzed  for  hoop  stress  due  to 
thermal  loads.  The  extreme  condition  is  a  400-deg.  F.  barrel  temperature, 
and  a  -25-deg.  F.  ambient  temperature.  Resulting  stresses  are  33,117  PSI 
for  the  AlSiC  collars,  and  58,104  PSI  for  the  steel  collar.  This  is  an 
extremely  conservative  analysis,  as  it  neglects  the  air  space  between  the 
barrel  and  collars. 

3)  Recoil  Thrust  —  under  firing  conditions,  the  barrel  will  recoil  with 
a  maximum  acceleration  of  300  G.  The  inertia  of  the  collar/rail  assembly, 
weighing  366  lb.,  is  resisted  by  internal  tabs  on  the  breech  end  collar 
that  engage  a  slot  on  the  barrel .  Shear  and  bending  stresses  in  these  tabs 
are  low  (9,200  PSI  and  14,490  PSI,  respectively). 

4)  Barrel  Expansion  —  The  steel  collar  and  barrel  were  analyzed  as 
concentric  cylinders  under  62,900  PSI  internal  pressure,  similar  to  the 
analysis  of  the  muzzle  brake.  Maximum  hoop  stress  in  the  collar  is  39,194 
PSI  <FS=3. 06) . 

The  AlSiC  collars  contact  the  barrel  only  at  the  keys.  They  were  analyzed 
as  a  ring  with  forced  outward  di spl acements  at  opposite  points.  A  simple 
FEM  was  used,  and  the  resulting  stresses  were  low  (1,778  PSI  tensile, 

5,634  PSI  bending). 
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DESCRIPTION:  EQUILIBRATION  LINK  ASSEMBLY 
STATUS: 

The  equilibration  lint:  assembly  was  changed  -from  a  cable  and 
pulley  con-figuration  to  a  rigid  composite  lint:  con-f  i  gurati  on 
because  of  space  problems  caused  by  the  large  pulleys  required 
for  the  cable.  The  sketches  on  the  enclosed  pages  describe  the 
current  configuration. 


AUTHOR:  BART  ANDERSON 
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PART  NUMBER:  1 25B57 1 0-400 ,  Fire  Control  and  Optics 
DESCRIPTION:  FIRE  CONTROL  TRUNNION  AND  LINKAGE 

Major  components  to  be  discussed  include:  actuator  strut,  side 
support  struts,  top  support  struts,  bell  crank,  end  caps, 
trunnion  tube,  torque  beam  and  arm,  X-brace  and  direct  tire 
scope.  Major  areas  of  analysis  include:  design  load 
determinations,  linkage  ad justabi 1 i ty  and  alignment  requirements. 
A  summary  of  calculated  design  loads  including  damage  tolerance 
loads  is  found  in  the  following  pages  of  this  section. 

Overview.  A  four-bar,  par al 1  el ogr am  linkage  design  was  developed 
to  allow  the  QE  at  the  cradle  trunnion  to  be  matched  at  a 
secondary,  fire  control  trunnion.  By  maintaining  a  length  delta 
between  both  sets  of  parallel  links  of  less  than  .001  inch, 
alignment  error  between  trunnions  will  not  exceed  0.24  mils,  as 
indicated  in  the  Alignment  Error  vs.  Quadrant  Elevation  graph  in 
Figure  D/130-1.  Furthermore,  to  achieve  the  required  alignment 
and  allow  easy  assembly  and  maintainability,  adjustability  is 
designed  into, the  actuator  strut  and  bell  crank. 

Struts.  All  fire  control  struts  are  f i ber— wrapped  graphite  epoxy 
with  titanium  end-pieces.  Graphite-epoxy  was  chosen  as  a  common 
strut  material  because  of  its  very  low  coefficient  Df  thermal 
expansion.  This  eliminates  the  introduction  of  alignment  error 
due  to  temperature-induced  changes  in  strut  lengths.  The 
actuator  strut  has  pre-loaded  Fafnir  bearing  rod  ends  threaded 
into  the  Ti  end-pieces  to  provide  strut  length  adjustability. 
Locking  nuts  hold  the  rod  ends  in  place.  The  side  and  top 
support  struts  are  similar  in  construction,  the  exception  being 
that  only  the  strut  ends  attaching  to  the  gimbal  use  Fafnir 
bearings.  The  strut  ends  at  the  fire  control  trunnion  house 
Kaydon  bearings,  which  in  turn  house  the  fire  control  trunnion 
endcaps.  The  side  support  struts  provide  the  mounting  surfaces 
for  the  tube  lay  controls,  which  are  mounted  on  the  outer  sides 
of  these  struts  and  approx i matel y  midway  up. 


Bell  crank..  Length  adjustability  is  also  required  in  this  part 
to  .001  inch  from  the  fire  control  trunnion  tube  centerline  to 


to  .001  inch  from  the  fire  control  trunnion  tube  centerline  to 
the  point  of  actuator  strut  attachment.  The  layouts  describe  the 
adjustment  method.  Material  is  also  GrEp  to  resist  temperature- 
induced  length  changes- 


End  caps.  Aluminum  or  Al/SiC  end  caps  provide  precision  mounting 
surfaces  for  the  pre-loaded  Kaydon  bearings  housed  in  the  top  and 
side  support  struts.  The  end-caps  are  adhesively  bonded  to  the 
trunnion  tube  at  assembly  with  a  t i e-rod-1 i ke  fixture  that  pushes 
and  aligns  the  two  end-caps  on  the  trunnion  tube.  The  adhesive 
is  relied  upon  to  prevent  galvanic  corrosion  problems.  The 
direct  fire  equipment  mounts  on  the  face  of  the  right  end  cap  and 
the  indirect  fire  equipment  mounts  on  the  face  of  the  left  end 
cap.  End  cap  hole  patterns  are  identical  to  those  found  on  the 


•■•I 


3*4 


M198  left  and  right  trunnions.  Although  hole  pattern  dimensions 
are  dimensioned  as  1 f  the  left  and  right  end  caps  are  mirror 
images,  the  dimensions  are  such  that  the  end  caps  can  be 
considered  identical. 

Trunnion  tube.  The  trunnion  tube  is  of  fiberglass  or  fiber— wound 
graphite  epoxy  construct  1  on .  The  not-yet-f 1 nal i zed  wall 
thickness  is  to  be  sized  for  the  identified  damage  tolerant  load 
condi ti ons. 

Torque  beam  and  arm.  Construction  of  both  the  torque  beam  and 
arm  is  similar  to  that  of  the  other  struts.  The  structure  must 
be  capable  of  transmitting  the  2000  lb  load  from  the  indirect 
fire  scope  shock  absorber  to  the  gimbal. 

X-brace.  A  X-brace  con-figuration  between  the  two  top  support 
struts  is  required  to  maintain  sideways  stability.  Load  cases 
determining  the  X-brace  shape  are  primarily  damage  tolerant  and 
not  related  to  firing  loads. 

Direct-fire  scope.  A  modified  M198  direct  fire  or  elbow 
telescope  (TDP,  Dwg .  12585970)  is  used  with  the  LTHD.  The 
current  fire  control  trunnion  height  dictates  that  the  look  in¬ 
look  out  distance  of  this  scope  be  a  minimum  of  6.125  inches. 
The  current  fire  control  trunnion  distance  from  the  gimbal 
suggests  that  the  scope  would  be  easier  for  the  assistant  gunner 
to  use  if  the  eye  piece  were  angled  30  degrees  further  from  the 
current  90-degree  bend.  For  a  further  discussion,  see  the  direct 
fire  scope  trade  study  presented  in  the  trade  study  section  of 
this  report. 


STATUS: 

Layouts  of  the  fire  control  trunnion  and  linkage  design  were 
created.  The  1/12  scale  layouts  of  this  design  that  were 
provided  to  a  model  shop  can  be  found  in  the  TDP,  Dwg.  No. 
12585710-400.  Better  sizing  of  some  components  is  still 
r equi red . 


AUTHORS:  Scott  Dacko,  Ron  Larson,  Bart  Anderson 
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FART  NUMBERS:  12535810,  gimbal  weldment, 

12585811,  gimbal  machining 

DESCRIPTION:  GIMBAL 

The  gimbal  is  a  machined  titanium  weldment  whose  weight  is  244 
lbs.  Primary  inter-faces  include:  the  upper  and  lower  sections 

o-f  the  plat-form  via  Torrington  bearings;  the  cradle  at  the 
trunnion;  the  equilibration  rods  at  two  locations;  the  elevation 
cvlinder  at  one  location  and  the  traverse  cylinder  at  one 
location.  The  complete  -fire  control  linkage  also  connects  to  the 
trunnion,  but  the  reader  is  referred  to  Appendi::  Y  -for  a 

discussion  o-f  these  load  cases. 


STATUS: 

All  design  and  drawing  requirements  -for  the  gimbal  have  been 
completed.  Drawings  -for  the  gimbal  can  be  -found  in  the  TDP. 

Efforts  to  date  have  been  to  minimire  the  weight  o-f  the  gimbal  by 
generating  an  optimum  configuration  through  the  use  o-f  PEA 
models  and  hand  calculation.  Further  weight  reductions  were 
envisioned  by  planned  structural  testing.  A  summary  o-f  loading 

conditions  and  design  calculations  can  be  -found  on  the  -following 
pages  o-f  this  section. 


AUTHORS:  Patty  Yelich,  Dave  Langerud 
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PART  NUMBER:  12585788,  Inner  Breech  Band 
DESCRIPTION:  INNER  BREECH  BAND 

The  breech  band  design  consists  of  an  inner  breech  band  and  an 
outer  beech  band.  The  two-piece  design  was  developed  to 
simplify  disassembly  of  the  tube  and  breech  when  the  tube 
needs  replacing  after  extended  use  or  if  other  maintenance 
activities  require  disassembly. 

STATUS: 

A  drawing  of  the  inner  breech  band  (TDP,  Dwg.  125857B8)  was 
released  and  given  to  Benet  for  machining.  The  FEA  model  that 
was  created  to  support  the  design  can  be  found  on  the  followin 
pages  of  this  section.  With  a  load  of  79,000  lb  acting  on  th 
inner  band,  the  factor  of  safety  is  5.2  using  4340  steel  for  the 
band  material.  Two  drawings  of  keys  that  interface  with  the 
inner  breech  band,  breech  key  (TDP,  Dwg.  12585966)  and  ring  key 
(TDP,  Dwg.  12585965)  were  also  provided  to  Benet  for  machining. 

AUTHORS:  Joe  Turek,  Joe  Fishbein 
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The  inner  breech  band  was  analysed  with  a  FEM  ot  a  cross-section.  The 
inner  radius  o-f  the  -flange  is  -fixed  vertically,  and  the  outer  part  o-f  the 
tube  is  -free  to  translate  vertically.  Loads  are  applied  where  the  threads 
engage  the  outer  breech  band. 

The  band  is  loaded  by  recoil  o-f  the  gun  at  -firing.  Maximum  load  is  79,000 
lb.  The  maximum  resulting  stress  is  23,000  PSI,  occurring  at  the  corner 
between  the  tube  and  -flange  parts.  For  4340  steel,  with  a  yield  strength 
o-f  120,000  FSI,  the  -factor  o-f  sa-fety  (FS)  is  5.2. 
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. OOOOE+OO 

— . 6756E— 03 

.  OOOOE+OO 

/ 

.  OOOOE+OO 

.  OOOOE+OO 

.  OOOOE+OO 

23 

. 8165E-05 

— .7029E-03 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

24 

. 6615E-05 

6916E-03 

.  OOOOE+OO 

/ 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

25 

. 102 IE— 04 

— . 6938E— 03 

.  OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

26 

.81 54E-05 

— . 6826E— 03 

.  OOOOE+OO 

/ 

.  OOOOE+OO 

. OOOOE+OO 

.  OOOOE  +  OO 

27 

. 3830E-05 

— . 667 IE -03 

.  OOOOE+OO 

/ 

. OOOOE+OO 

.  OOOOE+OO 

.  OOOOE+OO 

28 

.  OOOOE+OO 

— . 66 1 6E-03 

. OOOOE+OO 

/ 

.  OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

29 

.  1 240E-04 

— . 6B25E— 03 

.  OOOOE+OO 

/ 

. OOOOE+OO 

.  OOOOE+OO 

.  OOOOE+OO 

30 

.  9899E-05 

-. 6717E-03 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

31 

.  150 IE— 04 

— . 6692E-03 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

32 

.  1210E-04 

— . 6586E— 03 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE +00 

33 

. 5902E-05 

— . 6439E— 03 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE  +  OO 

34 

. OOOOE+OO 

— . 638BE-03 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE  +  OO 

35 

. 1792E-04 

— . 6538E— 03 

. OOOOE+OO 

/ 

. OOOOE+OO 

.  OOOOE+OO 

.  000'">E  +  00 

36 

.  1 463E-04 

— . 6436E-03 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE +00 

37 

. 2163E-04 

— . 636 1 E — 03 

.  OOOOE+OO 

/ 

. OOOOE+OO 

.  OOOOE  +00 

. OOOOE +00 

38 

.  1 763E-04 

-. 6263E-03 

.  OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

39 

. B865E-05 

-.61 15E-03 

.  OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

40 

. OOOOE+OO 

— . 6o73E— v3 

.  OOOOE +00 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 
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==============  IMAGES  3  D  ============ 

Copyright  <c>  1984  Celestial  Software  Inc., 


SOLVE  DISPLACEMENTS 


Version  1.1  02/01/85 


LTHD  inner  breach  band  under  100,000  lb.  recoil 

LOAD  CASE  1 


T  r  a 

n  s  1  a  t  l 

o  n  s 

/ 

R  o 

t  a  t  l  o 

n  s 

ide 

X 

Y 

z 

/ 

X 

Y 

z 

41 

. 2629E-04 

-. 6165E-03 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

42 

.  2285E-04 

— . 6078E— 03 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

43 

. 3450E-04 

— . 57B5E-03 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

44 

. 3387E-04 

— . 5888E— 03 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

45 

. 2930E-04 

— . 5905E— 03 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

46 

. 1 856E-04 

-. 5691E-03 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

47 

. OOOOE+OO 

— . 56 1 9E-03 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

48 

. 4372E-04 

- . 5844E-03 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

49 

. 4339E-04 

-. 5820E-03 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

50 

.  4010E-04 

— . 5743E-03 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

51 

.  3722E-04 

-. 5981E-03 

. OOOOE+OO 

/ 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

52 

.  4042E-04 

-.5829E-03 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

53 

. 39 1 1 E— 04 

— . 5607E— 03 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

54 

.  2725E-04 

5154E-03 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

55 

.  OOOOE+OO 

- . 4846E-03 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

56 

. 2227E-04 

6149E-03 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

57 

. 2671E-04 

- . 5620E-03 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

58 

. 2453E-04 

— . 4838E— 03 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

59 

. OOOOE+OO 

-. 4350E-03 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE +00 

60 

1 493E-04 

— . 6436E— 03 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

61 

360OE-O5 

— .  5 6 3 6 E — 0  3 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

62 

. 3122E-05 

-. 4597E-03 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

63 

.  OOOOE  +  OO 

-. 3669E-03 

. OOOOE +00 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

64 

-. 748 1 E— 04 

— .  6 7 6 4 E — 0  3 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

, OOOOE+OO 

65 

-.  6167E-04 

-.57  1  IE -03 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

66 

-. 4672E-04 

-. 4390E-03 

. OOOOE +00 

/ 

. OOOOE +00 

. OOOOE+OO 

. OOOOE +00 

67 

-.  2473E-04 

-. 3678E-03 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE +00 

. OOOOE+OO 

68 

. OOOOE+OO 

-. 2914E-03 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

69 

-. 1 558E-03 

-. 4280E-03 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE +00 

. OOOOE +00 

70 

-. 1 542E-03 

-.341 3E-03 

. OOOOE+OO 

/ 

. OOOOE +00 

. OOOOE+OO 

. OOOOE+OO 

71 

1 67 1 E— 03 

-. 2196E-03 

. OOOOE+OO 

/ 

.  OOOOE  +  OO 

. OOOOE+OO 

. OOOOE+OO 

72 

-. 1 700E-03 

. OOOOE+OO 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

73 

-.  1 688E-03 

. 4364E-04 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. 000OF +00 

74 

-. 1680E-03 

.  1  466E— 03 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

.  ooOOF  +0'!’ 

75 

— . 1 673E—03 

. 2443E-03 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

.  00'  'OF  +  00 

76 

-. 2863E-03 

-. 7362E-03 

.  riOOOE +00 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE +00 

77 

-. 2821E-03 

-. 5773E-03 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

78 

-. 2898E-03 

-. 4140E-03 

. OOOOE+OO 

/ 

. OOOOE +00 

. OOOOE+OO 

. OOOOE +00 

79 

-. 2997E-03 

- . 3076E-03 

. OOOOE +00 

/ 

. 0000E+ OO 

. OOOOE + 00 

. OOOOE+OO 

80 

“  •  3067E**U3 

-. 1 849E-03 

. OOOOE+OO 

/ 

. OOOOE+OO 

.  OOOOE  +  0< 

. OOOOE+OO 

81 

-. 3054E-03 

-. 6626E -04 

. OOOOE+OO 

/ 

. OOOOE  +  OO 

. OOOOE+OO 

.  OOOOE  +  0* ' 
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==============  IMAGES  3D  =============== 

Copyright  (c)  1984  Celestial  Software  Inc.  * 


SOLVE  DISPLACEMENTS 


Version  1.1  02/01/85 


LTHD  inner  breach  band  under  100,000  lb.  recoil 

LOAD  CASE  1 


Node 


Transl  ati 
X  V 


Rotat  l  ons 


-. 29B7E-0? 

. 4954E-04 

. OOOOE + 00 

/ 

.  OOOOE+OO 

,  O'.'OOE  +  OO 

.  OOOOE  +  OO 

2933E-03 

. 1449E-03 

. OOOOE +00 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

-. 298SE-03 

. 2462E-03 

. OOOOE +00 

/ 

.  OOOOE+OO 

.  OOOOE  +  OO 

.  OOOOE+OO 

4868E-03 

-. 7545E-03 

. OOOOE +00 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE  +00 

-. 4870E-03 

-. 5814E-03 

. 0000E+00 

/ 

.  OOOOF.+OO 

.  OOOOE+OO 

.  OOOOE  +  OO 

-. 4948E-03 

-. 3933E-03 

. OOOOE +00 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

-.5075E-03 

-. 1 822E-03 

.  0000E  +  00 

/ 

.  OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

5061E-03 

. 3853E-04 

. OOOOE +00 

/ 

. OOOOE+OO 

.  OOOOE+OO 

.  OOOOE+OO 

- . 5053E-03 

. 2466E-03 

.  OOOOE +00 

/ 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

-. 6845E-03 

-. 7582E-03 

. OOOOE +00 

/ 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

— . 6869E-03 

-.581  IE-03 

.  OOOOE +00 

/ 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

— . 697  3E -03 

-. 385  IE -03 

. OOOOE +00 

/ 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

70B1E-03 

-. 1 790E-03 

.  OOOOE +00 

/ 

.  OOOOE  +  OO 

. OOOOE+OO 

.  OOOOE+OO 

-. 71 48E-03 

. 3509E-04 

.  OOOOE +00 

/ 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

-. 7149E-03 

. 2487E-03 

.  OOOOE +  00 

/ 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

1-16-1967 
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Copyr  i  Qt’it  <c)  1964  Celestial  Boltwrre  Inc. 


SOLVE  FlATE  LOADS' STRESSES  Version  1.1  02/01/85 

LTHD  inner  breach  band  under  100,000  lb.  recoil 


Load  Cate  1 : 


ELATE  LOADS  AND /OP  STRESSES 


:fe 

Loads 

Node 

F 

Fy 

Fz 

M: 

My 

Mr 

Stress 

Sur  4 

S l gma  X 

Si gma  V 

Tau  XV 

Sigma  1 

Sigma  2 

Angl  e 

Stress 

Shear  x  Z 

Shear-  V  Z 

— 

*  *  *0UAD 

ELATE  NO. 

1  *  *  * 

Loads 

1 

-.  16t.7E-13 

. 1 790E-1 1 

.  OO'."  >E  4  OO 

. OOOOE +00 

. OOOOE 4 00 

.  ooooe  *  oo 

Loads 

. 1507E+0O 

-.  121  6E 4.  ><- 

. 0000E 4O0 

. OOOOE +00 

. OOOOE 4 00 

. OOOOE 4  00 

& 

Loads 

C 7 

.  31c>e>E~f.O 

- . 8783E-01 

. 0000E 4  00 

. OOOOE +00 

.  OOOOE +00 

.  OOOOE  +  00 

M k 

Loads 

4 

-.  1  5  70E 

. 2095E  4 or 

.  O000E  4-00 

. OOOOE +00 

. OOOOE +00 

. OOOOE 4  00 

St  r  ess 

MEM 

. 6070E +0 1 

.  65'.'5E4  01 

-.8057E401 

. 1 435E+02 

1772E+01 

-45.  B 

***0UAD 

ELATE  NO. 

2*** 

*  • 

V. 

Loads 

—I 

— .  1  507E  *  00 

.  121 6E  4  00 

. 0000E 4  00 

. OOOOE 4 00 

.  OOOOE +00 

.  OOOOE -K'O 

Loads 

T 

.  2507e +oo 

-. 7085E-1 1 

. OOOOE  4  00 

. OOOOE 400 

. OOOOE 400 

. OOOOE  +  00 

aV 

Loads 

6 

.  2  4  27E  *oo 

- . 1 390E+00 

. OOOOE 400 

. OOOOE + 00 

.  ooooe +oo 

.  OOOOE +00 

If 

Loads 

C~ 

- .  3427E+00 

. 1 740E-01 

. OOOOE 400 

. OOOOE 4 00 

. OOOOE +00 

.  0000E+-00 

u 

St  res  s 

MEM 

. 1 898E+02 

- . 6505E  +0 1 

- . 5348E  401 

. 2005E+02 

-. 75B2E+01 

-11.4 

***DUAD 

PLATE  NO. 

Loads 

4 

. 1 5 7 PE ♦00 

- . 2095E  4  00 

. OOOOE 4 00 

. OOOOE  +  00 

.  OOOOE  4 00 

.  OOOOE  *  O' 1 

.f  ’ 

Loads 

5 

. 2695E+00 

5775E400 

. OOOOE 4 00 

. OOOOE 4 00 

, OOOOE +00 

. OOOOE + 00 

L  oads 

8 

-  .  73046  *  00 

1659E-01 

. OOOOE 4 00 

. OOOOE 4  00 

. OOOOE  +00 

.  OOOOE  +  00 

Loads 

7 

-.9607E-O1 

. B036E+00 

. OOOOE 400 

. OOOOE 400 

. OOOOE 4  00 

.  OOOOE +00 

y 

St  r  ess 

MEM 

-. 2744E+01 

. 420BE402 

-. 2285E  402 

. 51 74E+02 

- . 1 200E+02 

-67.  1 

***0UAD 

plate  no. 

4*44 

Loads 

5 

. 661  IE -01 

. 64  79E  4  00 

. OOOOE 400 

. OOOOE  +  00 

.  ooooe +oo 

. OOOOE+OO 

Loads 

6 

.  5420E+00 

. 1 390E+00 

. OOOOE 400 

. OOOOE +00 

. OOOOE 4 oo 

,  OOOOE  ♦  •  *0 

'V 

Loads 

9 

- . 7425E-01 

- . 9045E  4  00 

. OOOOE + OO 

. OO00E40O 

. OOOOE 4  00 

.  OOOOE  +  00 

Loads 

e 

-.  57.7-9E4.00 

. 1976E+0O 

. OOOOE 4  oo 

. OOOOE  +  00 

. OOOOE + 00 

.  0>  >0'  >E  +  00 

pfi. 

Stress 

MEM 

.  1  799E+02 

- . 420BE+02 

-. 3252E402 

.  3222E 4(  2 

-.  5672E  4>. >2 

-23.6 

***0UAD 

PLATE  NO. 

5*4* 

■ 

Loads 

7 

. 96S7E-01 

-  .  8>:>76E400 

. OOOOE 4  00 

.  OOOOE  4 .  >0 

. OOOOE + 00 

. OOOOE *  00 

Loads 

e 

-  .  1  820E  4-00 

. 2442E+00 

.  OOOOE  4-00 

• OOOOE ♦ OO 

. OOOOE +00 

. OOOOE *  00 

Loads 

1 1 

.  1 0<‘>66  a  00 

-  .  1  259E+0C 

. OOOOE 4  00 

.  000<  >E 400 

. OOOOE +  00 

.  <;x'm  >.  >6  *  i>  1 

Loads 

k> 

-. 1546E-01 

.  6Q52E +  00 

.  00'  >0E  4  00 

.  0*  •<  >0E  +  OO 

. OOOOE +  00 

.  iXn  *>  >E  ♦  0*  * 

Stress 

MEM 

-.  7  17  IE  4-01 

. 2991E402 

. 4551 E+01 

. 3053E +02 

-. 3746E  +  .  1 

62.  3 

***0UAD 

elate  NO. 

6*  *  * 

v; 

Loads 

8 

.  1  046E  4-0  1 

-  .  4  252E  4  Oh) 

.  00'  ’OE  4 1  >0 

.  O'  >OOE  +  OO 

. OOOOE  +  oo 

#  (  >1  •  ')!  >[  *♦  (  H  ‘ 

Loads 

9 

-.27 ooE  4i  >  1 

. 9045E  4  00 

.  0<’m  >0E  4  00 

.  t  >0006  4 .  >o 

.  OOOOE 4>‘iO 

.  0  H  "  <E  ♦  <•  >0 

Loads 

12 

- . 3222E  +0 1 

. 1 407E40 1 

.  O'  »  >06  4  0C' 

. OOOOE 4  OO 

.  OOOOE*'" 

.  »*>.*».  >■  '6  *  I'li'l 

L.oads 

1  1 

. 494 1 E  +  0 1 

-.  1  966E  4i">  1 

•  11 ]»0F.  -f  00 

.  <>  >ooe  *  oo 

.  o«;>oOE  ♦  OO 

•  0*  >OOE  ♦ OO 

■■ 

St  r  es  s 

MEM 

- . 2303E 403 

299 1  E  4(.i2 

.91976+02 

. 5B9BE+01 

-  .  266 1 E  * . 

66 .  7 

*  *  *C'UmD 

ELATE  NO. 

7  4  4  4 

* 

Loads 

io 

. 1 546E-01 

-  .  6B52E  +  00 

.  ('ll  11)1  •£  >f  €*>!"» 

.  i  m  ii  >tjf  *  no 

.  I'll  »  H  >6  4  I'll 

.  O'  't  *  ■ 

Loads 

1  1 

-  .  1  >  ic'.RE  +  02 

.  8547E4.  il 

.  Ut  ll  li  lF  4-1)1) 

.  ( H  i  >.  >6  +i  ».■ 

.  (  )l  H  M  )£_  +  »')'' 

.  f  U  h  »)"►££  ♦  i  >»> 

sy 

1-16 

-  198^ 

$ 

PAGE 

-3 

a- 

< 
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*  Copyright  <c>  1^84 

Celestip 

1  Software 

Inc .  *= 

1 

223323223 

=  =  ==  =  «:«  =  =  =  » 

Ver  si  on 

1  .  1  02/O1 

/  Bj 

:■>: 

LTHD 

inner  breach  band  under  1  Of  ,  >  >0> 

lb.  recoil 

Load  Ca 

se  1  s 

$ 

%v 

L  oads 

Node 

F:-: 

Fy 

F  2 

M;: 

My 

M- 

Stress 

Sur  F 

S l gma  X 

S  i  gma  Y 

T  a  li  XV 

Si gma  1 

Si  gma  2 

Anal  e 

V 

Stress 

Shear  X  Z 

Shear  YZ 

V 

V 

— 

Loads 

15 

— .  38O6E+0  1 

. 6195E+01 

.  ooooE+00 

.  O000E+00 

. OOOOE+OO 

. OOOOE ♦ 00 

Loads 

14 

.  1  4  3 7 E  +  0  2 

-. 1 4 06 E +02 

.  OOOOE  +  OO 

.  OOOOE  +  00 

. OOOOE +00 

. OOOOE+uO 

& 

Stress 

MEM 

-  .  55  1  1E+03 

-.  42>‘>4E+03 

.  5o48E+07 

. B285E+02 

-.  1054E+04 

48.  3 

**♦0080 

plate  NO. 

B  +  *  + 

Loads 

1  1 

. 5536E +0 1 

-.  6455E  +  01 

.  0000E+00 

. OOOOE+OO 

.  OOOOE  +  OO 

. OOOOE+OO 

& 

Loads 

12 

-.91  19E+01 

-.  1407E+01 

.  OOOOE+OO 

. OOOOE+OO 

.  OOOOE  +  00 

.  OOOOE  +  •  »0 

a 

Loads 

16 

-. 8346E+01 

.  640‘7E+01 

. 0O00E+00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE  +  O' 1 

Loads 

15 

. 1 193E+02 

. 1454E+01 

.  0000E  +  00 

.  OOOOE  +  00 

. OOOOE+OO 

. OOOOE  + 1  "  ' 

Stress 

MEM 

-. 66^2E+03 

. 4204E+03 

.  1916E+-03 

.  4531E+03 

-. 7019E+03 

BO.  3 

♦♦♦QUAD 

PLATE  NO. 

9*** 

v. 

Loads 

13 

. 876BE- 1 2 

-.  2222E  +  02 

.  ooooe+oo 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

/  Loads 

14 

1  848E  02 

.  1037E  +  02 

. 0000E+0O 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

V  Loads 

18 

. 7486E+0 1 

.  1672E+-02 

. 0000E+00 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE  +00 

■ 

Loads 

17 

. 1 100E+02 

-. 4675E+01 

.  0000E  +  00 

.  OOOOE  +  OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

-. B525E+03 

. 1346E+04 

.21 00E+04 

.  261BE  +  04 

2124E+04 

58.  B 

♦•♦QUAD 

PLATE  NO. 

1  (>♦♦♦ 

Loads 

17 

-.11 00E  +  02 

-. 1735E+02 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE +00 

Loads 

18 

-. 4267E+01 

. 6148E+01 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

20 

. 8773E+01 

.  1 623E+02 

. 0000E+00 

. OOOOE+OO 

. OOOOE +00 

. OOOOE+OO 

c 

Loads 

19 

. 6491E+01 

- .  5030E  +  01 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE  +00 

. OOOOE  +  00 

Stress 

MEM 

. 3493E ♦03 

.  1  272E+04 

. 1 735E+04 

. 2606E+04 

9B41E+03 

C  '■>  cr 
sJ  *_  • 

♦•♦QUAD 

FLATE  NO. 

1  1  ♦** 

Loads 

19 

-. 6491E+01 

-. 1719E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

•  OOOOE  ♦  00 

vis 

/> 

Loads 

20 

-. 7315E+01 

. 3324E+01 

,  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

•  OOOOE  0* ' 

Loads 

24 

. 6574E+01 

. 1691E+02 

.  OOOOE  +  OO 

. OOOOE+OO 

. OOOOE  +  00 

. OOOuE  +  OO 

Loads 

n 

4-  _• 

. 7232E+01 

- .  3049E+-01 

.  OOOOE+OO 

. OOOOE +  00 

. OOOOE+OO 

•  OOOOE  ♦  ♦  H  ' 

7 

Stress 

MEM 

-. 5745E+02 

.  1576E+04 

. 1569E+04 

. 2528E+04 

-. 1010E+04 

58.  7 

A 

♦♦♦QUAD 

PLATE  NO. 

1  2  ♦  •  * 

Loads 

n  t 

-. 7232E+01 

-. 191 7E+02 

.  OOOOE +00 

. OOOOE +00 

. OOOOE+OO 

.  OOOOE  +  0' » 

v 

Loads 

24 

-.  6635E-*01 

. 1213E+01 

.  ('k  h'ii'iF ♦Of) 

.  OOOOF  ♦(■)(■> 

.  OOOOE  +  00 

. oooue *  or 

V 

yO 

Loads 

26 

.  6S76E+U 1 

.191 1E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE +00 

.  00* '*0E  ♦  O'  j 

Loads 

25 

. 699 1 E  +0 1 

-.  1  157E  +  01 

. OOOOE +00 

. OOOOE+OO 

. OOOOE +00 

. OOOOE+OO 

Stress 

MEM 

. 1 866E+02 

. 204 1 E+04 

. 1576E+04 

. 2902E+04 

8426E+03 

61.3 

♦♦♦QUAD 

PLATE  NO. 

1  3  *  *  * 

Loads 

25 

-. 6991E+01 

-. 2106E+02 

.  OOOOE+OO 

. OOOOE +00 

. OOOOE+OO 

.  p<  VOOE  +oo 

Loads 

26 

-. 67 1 7E+01 

- . B500E+00 

.  OOOOE  +  OO 

. OOOOE+OO 

. OOOOE+OO 

.  00 O'  >E  4i.ii  i 

v' 

Loads 

30 

. 6672E+01 

. 2094E+02 

. OOOOE +00 

. OOOOE+OO 

. OOOOE  +00 

. OOOOE  + '"  1 

fiSi 

(  Loads 

29 

. 7035E+01 

. 96B9E ♦00 

.  OOOOE  + <  >0 

.  OOOOE  +  00 

. OOOOE +00 

•  0<  '•!»'  ’>C  ♦  < * 

Stress 

MEM 

-.  343OE+01 

.  2490E+04 

.  1 55RE+04 

. 3239E+04 

-. 7519E+03 

64. 3 

♦♦♦QUAD 

FLATE  NO. 

1  4  +  +  + 

;v 

Loads 

29 

- .  7035E+0  1 

-.  2319E+02 

.  0<  »<  »0E  +i  >0 

. OOOOE +00 

. OOOuE +00 

.  0(m  u  i[  ♦  Oi  ' 

yv  v;vg«qv;'tg 


•  V  •/'V  V  •  V%VOV--.\n  vyV/.sV-'AVwV-V ‘-^ofoC' v'V 


»w 
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Cop  yr i gh t  (  c  ) 


I  M  A 
1984 


G  E  S  3D 
Cel  est  i  a] 


Sot  t  w ar e 


Version  1.1  02/01/85 


L T HD  inner  breach  band  under  100,000  lb.  recoil 


Load  Case  1 : 


Loads 
St  res* 


Node 
Sur  t 


F: 

S l  gma 
Shear 


Fy 

Sigma 

Shear 


Fz 

Tau  X  Y 


Sigma  1 


My 

Si  qma 


Mz 

Angl  i 


Loads 

Loads 

Loads 

Stress 

Loads 

Loads 

Loads 

Loads 

Stress 

Loads 

Loads 

Loads 

Loads 

Stress 


30 

-. 6747E*01 

-. 2952E*01 

. OOOOE *O0 

. OOOOE +O0 

. OOOOE+OO 

*• 

. 675OE*01 

. 23 1 6E*02 

.  OOOOE *00 

. OOOOE +00 

. OOOOE+OO 

31 

. 7033E*01 

. 29B5E+01 

. OOOOE *00 

. OOOOE +00 

. OOOOE+OO 

MEn 

. 2088E+00 

. 297 1 E*04 

.  15t6E*04 

. 3644E+04 

6730E+03 

***0UAD 

PLATE  NO. 

15*** 

31 

-. 7033E*01 

- . 2520E  *02 

.  OOoOE *00 

. OOOOE+OO 

. OOOOE+OO 

-+  *~i 

— . 6662E  *01 

4969E*01 

.  OOOOE  *00 

. OOOOE+OO 

. OOOOE +00 

36 

. 67S8E*01 

. 2504E*02 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

35 

. 6937E*0 1 

. 51 29E*01 

. OOOOE *00 

. OOOOE+OO 

. OOOOE+OO 

MEM 

. 7382E*0 1 

. 3429E+04 

.  1 556E*04 

. 403 IE *04 

— . 5946E+03 

***0UAD 

PLATE  NO. 

1 6*** 

35 

-. 6937E*01 

-. 2735E+02 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE  +  00 

36 

-. 6777E*01 

-. 7126E+01 

. OOOOE *00 

. OOOOE+OO 

. OOOOE+OO 

38 

. 6477E*01 

. 2723E+02 

.  OOOOE +00 

. OOOOE+OO 

. OOOOE+OO 

37 

. 7278E+01 

. 7244E  +0 1 

. OOOOE *00 

. OOOOE+OO 

. OOOOE+OO 

MEM 

-. 2642E*02 

. 3918E+04 

.  1 559E  +  04 

. 4459E+04 

- . 5679E+03 

***C?UAD  PLATE  NO.  17*** 


Loads 

Loads 


***TRI ANGULAR  PLATE  NO. 
1054E+02  -.3007E+02  .OOOOE+OO 
4584E+00  . 6957E+01  .OOOOE+OO 


21*** 

OOOOE  *  00 
,  OOOOE+OO 


. OOOOE+OO 
.  OOOOE+OO 
. OOOOE+OO 

66.  7 

. OOOOE *00 
. OOOOE *00 
. OOOOE+OO 
. OOOOE *00 

68.9 

. OOOOE *00 
.  OOOOE+Oo 
.  OOOOE+OO 
, OOOOE *00 
70.8 


Loads 

37 

-. 7278E+01 

-.  2946E+02 

.  OOOOE  +  OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

38 

-. 6916E+01 

-. 8436E+01 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE +00 

.  OOOOE+OO 

Loads 

42 

. 7678E+0 1 

.  2910E  +  02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE +00 

.  OOOOE  +  00 

Loads 

41 

.641  6E+U 1 

. 8803E+01 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

. 6682E+02 

.  4307E+04 

. 1602E+04 

. 4844E+04 

4702E+03 

71.5 

***0UAD  PLATE  NO. 

1 8*** 

Loads 

41 

-. 6416E+01 

3102E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

42 

2816E+01 

-.  1 405E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

45 

. 5609E+01 

. 275BE+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

44 

. 3623E+0 1 

.  1 749E+02 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE  +<70 

.  OOOOE +  0*7 

Stress 

MEM 

. 2 1 65E+03 

.  5122E  +  04 

. 1049E+04 

. 5337E+04 

.  1  58 6 E  +  <7 1 

CD 

***TR I  ANGULAR 

PLATE  NO 

19*** 

Loads 

14 

. 41 15E+01 

.  36B4E  +  0 1 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE +00 

. OOOOE+OO 

Loads 

15 

66B0E+01 

.  1 7698  +  01 

. OOOOE+OO 

.  OOOOE  +<70 

. OOOOE+OO 

, OOOOE+OO 

Loads 

18 

. 2565E+01 

— . 5453E+01 

. OOOOE+OO 

. OOOOE +00 

. OOOOE+OO 

.  OOOOE  +  00 

Stress 

MEM 

-. 1 036E+04 

5832E+03 

. 2743E+03 

4539E+03 

-. 1 165E+04 

64.8 

*** TRIANGULAR 

PLATE  NO 

20*** 

Loads 

20 

-. 1035E+02 

2107E+02 

. OOOOE +00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE  +  <7<  » 

Loads 

21 

. 3513E+00 

.  6898E  +  01 

.  000<  >E  +  00 

. OOOOE +00 

. OOOOE+OO 

.  0<’"70E  +  00 

Loads 

24 

. 9999E+0 1 

. 1417E+02 

. OOOOE +00 

. OOOOE +00 

. OOOOE+OO 

. OOOOE  +  00 

Stress 

MEM 

. 5446E+02 

.  1515E  +  04 

. 1 069E+04 

. 2080E+04 

- . 5 1 0 1 E  +  07 

62.  2 

000<  >E  * 0.0 
,  OOOOE +  00 


OOOOE  *  < " 
OOOvE  *'.1,  1 


K 

i. 


ft 


2b 
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==============  IMAGES  3D  =============== 

Copyright  (c)  1984  Celestial  Software  Inc.  = 


Version  1.1  02/01/85 

LTHD  inner  breach  band  under  100,000  lb.  recoi 1 
Load  Case  1  : 


Loads 

Node 

Fx 

Fy 

Fz 

M>; 

My 

Me 

Stress 

Surf 

Sigma  X 

Sigma  Y 

Tau  XY 

Sigma  1 

Sigma  2 

Angl  e 

w 

Stress 

Shear  XZ 

Shear  YZ 

m 

Loads 

30 

. 1008E+02 

. 231 1E+02 

0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

. 7107E+02 

. 2472E+04 

1 079E+04 

. 2885E+04 

— . 3423E+03 

69.  0 

***TR I  ANGULAR 

PLATE  NO. 

22*** 

Loads 

7? 

-. 1 059E+02 

-. 3B75E+02 

0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

,ji  j. 

. 3534E+00 

. 7062E+0 1 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

36 

. 1 024E+02 

. 3168E+02 

0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

If 

Stress 

MEM 

. 5479E+02 

. 3389E+04 

1093E+04 

. 3716E+04 

-. 2727E+03 

73.  4 

+** TRIANGULAR 

PLATE  NO. 

23*** 

Loads 

38 

-. 1 167E+02 

-. 4716E+02 

0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

$ 

Loads 

39 

-. 7902E+00 

. 8596E+0 1 

0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Ac 

Loads 

42 

. 1 246E+02 

. 3857E+02 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

• OOOOE+OO 

/ 

Stress 

MEM 

-. 1225E+03 

.  4125E+04 

1 333E+04 

. 4508E+04 

— . 5060E+03 

73.  9 

ag( 

***TR I  ANGULAR 

PLATE  NO. 

24*** 

■ 

Loads 

45 

-. 1660E+02 

-.  4650E+02 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

46 

-. 4068E+01 

. 1426E+02 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

<>0. 

Loads 

50 

. 2067E+02 

.  3224E+02 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

s 

Stress 

MEM 

— .  6308E+03 

.  3448E+04 

221 1E+04 

. 4417E+04 

-. 1 599E+04 

66.3 

♦  **TR I  ANGULAR 

PLATE  NO. 

25*** 

Loads 

18 

. 1 945E+01 

-.  1 057E+02  . 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

u 

Loads 

15 

— .  8633E+0  1 

-.9044E+00 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE  +  OO 

Loads 

21 

. 6688E+0 1 

.11 47E+02  . 

0000E  +00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Stress 

MEM 

-. 6546E+03 

.11 66E+04  -. 

BBB9E+02 

. 1 170E+04 

— . 6589E+03 

-87.2 

***TR I  ANGULAR 

PLATE  NO. 

26*** 

% 

Loads 

24 

-. 2089E-01 

-.1365E+02  . 

0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

21 

-. 9884E+01 

- . B686E+0 1 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE  +  OO 

Loads 

27 

. 9905E+01 

.  2234E+02 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE  +  OO 

Stress 

MEM 

-. 4532E+03 

.  2U4E  +  04  -. 

3989E+03 

. 2174E+04 

-.51 38E+03 

-81 . 4 

ft" 

***TRI ANGULAR 

PLATE  NO. 

27*** 

Loads 

30 

-. 3033E-01 

-. 1366E+02  . 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

27 

-. 988BE+01 

-  .  1 757E+02  . 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE  +  OO 

Loads 

*7  T, 

. 9919E+01 

. 3123E+02  . 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE  +  OO 

Stress 

MEM 

-.  1471 E  +03 

.  2759E+04 

B425E+03 

. 2986E+04 

— . 3737E+03 

-74.9 

***TR  I  ANGULAR 

PLATE  NO. 

28*** 

Loads 

36 

. 4 54 BE +00 

- .  1 387E+02  . 

OOOOE+OO 

. OOOOE +00 

. OOOOE+OO 

. OOOOE+OO 

v; 

Loads 

33 

-. 1028E+02 

-. 2698E+02 

OOOOE +00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

39 

. 9B26E+01 

.  40B5E  +  02 

OOOOE+OO 

. OOOOE +00 

. OOOOE+OO 

. OOOOE+OO 

A. 

Stress 

MEM 

. 1 405E+03 

.  3452E+04  -. 

1 330E+04 

. 3920E+04 

-. 3276E+03 

-70. 6 

I 

«**TRI ANGULAR 

PLATE  NO. 

29*** 

Loads 

42 

-. 1775E+00 

- . 1 B85E+02  . 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

39 

-. 1357E+02 

-.  3519E  +  02 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE  +  00 

3; 

Loads 

46 

. 1375E+02 

.  5404E+02 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

2 
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=====  =========  j  M 


=  Copyright  <c)  1984 

Cel est i al 

Software 

Inc .  = 

Versi on 

1.1  02/01/8 

5 

LTHD 

inner  breach  band  under 

1 00 , 000  lb.  recoil 

Load  Case  1 

Loads 

Node 

Fx 

Fy 

Fz 

M;: 

My 

Mz 

Stress 

Surf 

Sigma  X 

Sigma  V 

Tau  XY 

Sigma  1 

Sigma  2 

Angle 

Stress 

Shear  XZ 

Shear  YZ 

Stress 

MEM 

. 1818E+03 

.  4603E+04  — 

. 1705E+04 

. 5184E+04 

-.  3992E+03 

-71.2 

***TR I ANGULAR 

PLATE  NO. 

30*** 

Loads 

50 

. 1212E+02 

-.  2954E+02 

. 0000E+00 

. OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

Loads 

46 

-. 2747E+02 

-.  3906E+02 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

54 

. 1535E+02 

. 6860E+02 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

-.  9206E+03 

.  573BE+04  - 

. 2317E+04 

.  6465E+04 

-. 1 64BE+04 

-72.6 

***TR I ANGULAR 

PLATE  NO. 

3 1  *** 

Loads 

IB 

-. 7729E+01 

— .  6B48E+01 

. 0000E+00 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

21 

1 164E+01 

. 5331E+01 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

20 

. B893E+0 1 

. 1516E+01 

.  OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

. 8866E+03 

-. 3347E+03 

. 7202E+03 

. 1220E+04 

— . 66B3E+03 

24.9 

***TR I ANGULAR 

PLATE  NO. 

32+** 

Loads 

24 

— . 9917E+01 

1 865E+02 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

27 

-. 4660E+00 

.  6841E+01 

.  0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

26 

. 103BE+02 

.  1 180E+02 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

. 1586E+04 

.  3364E+03 

. 1 343E+04 

. 2442E+04 

— . 519BE+03 

32.5 

***TR I ANGULAR 

PLATE  NO. 

33*** 

Loads 

30 

-. 9979E+01 

-. 2744E+02 

.  0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

33 

-. 5243E+00 

.  6884E+01 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

3 

. 1 050E+02 

. 2056E+02 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE  +  OO 

Stress 

MEM 

. 1839E+04 

. 9647E+03 

. 1 7B9E+04 

. 3274E+04 

-.  4207E+03 

37.8 

***TR I ANGULAR 

PLATE  NO. 

34*** 

Loads 

36 

-. 1067E+02 

— . 3573E+02 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

Loads 

39 

1 377E+01 

.  7362E+01 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

38 

. 1 205E+02 

.  2837E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Stress 

MEM 

. 2155E+04 

.  1 453E+04 

.  2291E  +  04 

.  4122E+04 

-. 5141E+03 

40.7 

***TR I  ANGULAR 

PLATE  NO. 

35*** 

Loads 

42 

-. 1715E+02 

-.  3477E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

46 

-. 3546E+01 

.  1 183E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

45 

. 2069E+02 

.  2294E  +  02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Stress 

MEM 

. 2541E+04 

.  6280E+03 

. 2646E+04 

. 4398E+04 

-. 1 229E+04 

35.  1 

***TR I  ANGULAR 

PLATE  NO. 

36*** 

Loads 

50 

-. 2447E+02 

-. 2583E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

54 

— . 651 7E+01 

. 16BBE+02 

.  OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

53 

. 3099E+02 

. B954E+01 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Stress 

MEM 

. 2653E+04 

- .  9002E+03 

.  2693E+04 

.  4 1 02E+04 

-. 2350E+04 

28.  3 

***DUAD  PLATE  NO.  3 

7*** 

Loads 

15 

. 71B8E+01 

-.  B515E+01 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

16 

— . 9875E+0 1 

— .  6  4 0 7 E  ♦  0 1 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+Ou 

Loads 

22 

- . 43B2E+01 

.101  1E-K>2 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

21 

. 7069E+0 1 

. 4B08E+01 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE  +  O'  i 

m 
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s=ss======= 

=====  I  M  A 

G  E  S  3D 

=  =  =  =  =  =  = 

BS=S  =  =  S5  = 

=  Copyright 

(c)  1984 

Cel est i al 

Software 

Inc .  = 

Version  1 

.1  02/01/85 

1 

1 

1 

LTHD 

inner  breach 

band  under 

100,000  lb 

.  recoil 

Load  Case  1 

■ 

• 

1  Loads 

Node 

Fx 

Fy 

Fz 

Mx 

My 

Mz 

Stress 

Sur-f 

Sigma  X 

Sigma  V 

Tau  XY 

Sigma  1 

Sigma  2 

Angle 

!  Stress 

Shear  XZ 

Shear  YZ 

1  ■“ 

Stress 

MEM 

— . 5526E+03 

. 7980E+03 

. 1 437E+03 

. 8131E+03 

— . 5677E+03 

84.0 

***QUAD  PLATE  NO.  38*** 

i  Loads 

21 

—  m  3060E+01  ** 

. 1982E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

1  Loads 

22 

-. 3786E+01  - 

. 101 1E+02 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

20 

. 2508E+01 

. 1 956E+02 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

[  Loads 

27 

. 4338E+01 

. 1 038E+02 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

|  Stress 

MEM 

-. 4954E+02 

. 1601E+04 

.366 IE +03 

. 1 679E+04 

-. 1271 E+03 

78.0 

***QUAD  PLATE  NO.  39*** 

Loads 

27 

— . 4347E+01  - 

. 2895E+02 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

,  Loads 

28 

— . 235BE+01  - 

. 1 956E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

’  Loads 

34 

.2966E+01 

. 2881E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

s  Loads 

33 

. 3739E+01 

. 1 970E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

[V  Stress 

MEM 

. 2355E+02 

. 2594E+04 

. 3586E+03 

. 2643E+04 

2553E+02 

82.2 

1 

***QUAD  PLATE  NO.  40*** 

Loads 

-y  -y 

-.3206E+01  - 

. 3789E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

^  Loads 

34 

— . 3162E+01  - 

. 2881E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

J  Loads 

40 

. 1230E+01 

. 3759E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

39 

. 5138E+01 

.291 1E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

— . 7488E+02 

. 3567E+04 

. 3405E+03 

. 3599E+04 

1064E+03 

84.7 

1 

***QUAD  PLATE  NO.  41*** 

II  Loads 

39 

. 7767E+00  - 

. 5073E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

40 

-. 1 106E+02  - 

. 3759E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

;  Loads 

47 

— . 7241E+01 

. 5179E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

<  Loads 

46 

. 1 753E+02 

.  3654E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Stress 

MEM 

-. 7095E+03 

. 4723E+04 

. 550 1 E+03 

. 477BE+04 

— . 7646E+03 

84.3 

***0UAD  PLATE  NO.  42 

L  Loads 

46 

. 3803E+0 1  - 

. 7760E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

>  Loads 

47 

— . 2B49E+02  - 

.51 79E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

55 

— . 9600E+01 

. B585E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

<  Loads 

54 

. 3429E+02 

.  4354E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

J  Stress 

MEM 

-.  1476E+04 

. 6919E+04 

. 1320E+04 

. 7 1 22E+04 

-.  1 679E+04 

81.3 

***QUAD  PLATE  NO.  43*** 

Loads 

43 

— . 346BE-1 1  - 

. 4824E-1 1 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

}  Loads 

44 

-.2251E+01  - 

. 354 4 E +00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

J  Loads 

49 

. 2302E+00 

. 3B96E+0 1 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

48 

. 2021E+01  - 

. 3542E+0 1 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

^  .  Stress 

MEM 

-.  1567E-K>3 

. 4322E+02 

. 2745E+03 

. 2354E+03 

— . 34B9E+03 

55.0 

Y 

***QUAD  PLATE  NO.  44*** 

Loads 

48 

202  IE +01 

. 3542E+0 1 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  Loads 

49 

-. 444BE+01 

. 9782E+01 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

y  Loads 

52 

. 4701E+01 

. 3947E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Hi-Tikiunuoiioii,  * iWUft  v>i.  >  .>  .>  W.  .-V  A  O.  UW«  W»  L>  .-V  -J*  UV  A  wS  ^ 
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=  Copyright  (c) 


IMAGES  3D  =============== 

1 9S4  Celestial  So-ftware  Inc.  = 


Version  1.1  02/01/65 

LTHD  inner  breach  band  under  100,000  lb.  recoil 


Load  Case  1 : 

Loads 

Node 

F;: 

Fy 

Fz 

M:-: 

My 

Me 

Stress 

Sur-f 

Sigma  X 

Sigma  Y 

Tau  XY 

Sigma  1 

Si gma  2 

Angl  e 

Stress 

Shear  XZ 

Shear  YZ 

Stress 

MEM 

. 1 959E+02 

-.  1 625E+04 

. 7889E+03 

. 336BE+03 

-. 1 942E+04 

21.9 

***QUAD  PLATE  NO.  4 

5*** 

Loads 

44 

-. 1372E+01 

-.  1714E+02 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

45 

-. 9698E+01 

-.  4020E+0 1 

. O000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

50 

. 2281E+01 

.  2025E+02 

. 0000E+00 

■  U  0  OOE^"  0  0 

. OOOOE+OO 

. OOOOE+OO 

Loads 

49 

. 8788E+01 

. 90S 1 E+00 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Stress 

MEM 

5749E+03 

.  2404E+04 

. 1258E+04 

. 2864E+04 

-. 1 035E+04 

69.9 

***0UAD  PLATE  NO.  46*** 

Loads 

49 

-. 4571E+01 

-.  1 459E+02 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

50 

-. 1 060E+02 

. 28B1E+01 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

53 

. 5976E+01 

. 1936E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

C=-  r-> 

. 9197E+01 

-. 7657E+01 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Stress 

MEM 

— . 3586E+03 

. 1 330E+04 

. 1 724E+04 

. 2406E+04 

-. 1 434E+04 

58.0 

*** TRIANGULAR 

PLATE  NO. 

47*** 

Loads 

51 

-. 1768E+01 

. 1 372E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

52 

-. 8219E+00 

. 3664E+01 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

56 

. 2590E+01 

1 738E  +  02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE  +  OO 

Stress 

MEM 

-. 1417E+03 

4240E+04 

. 63 1 8E+03 

4652E+02 

4335E+04 

8.6 

***TR I ANGULAR 

PLATE  NO. 

48*** 

Loads 

56 

. 6776E+0 1 

-.  1  794E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

52 

-. 1643E+02 

.  1 300E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

57 

. 9656E+0 1 

. 4942E+0 1 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

2743E+04 

. 1512E+04 

. 2 1 66E+03 

. 1523E+04 

-. 2754E+04 

87.  1 

***TR I ANGULAR 

PLATE  NO. 

49*** 

Loads 

52 

. 3356E+01 

— . 9401E+01 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

53 

-. 1049E+02 

. 1 157E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

57 

. 7132E+01 

— .  21 69E+01 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

— . 5766E+03 

-.  4930E+03 

. 1621E+04 

.  1 086E+04 

-. 2157E+04 

45.  8 

***QUAD  PLATE  NO.  5 

Loads 

56 

-. 9366E+01 

. 3532E+02 

. OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

57 

-. 9100E+01 

. 2848E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE  +  OO 

Loads 

61 

. 1 162E+02 

-. 1 599E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

60 

. 6846E+0 1 

-. 4782E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE  +  OO 

Stress 

MEM 

. 2191E+03 

3753E+04 

. 1 086E+04 

. 4967E+03 

-. 4031E+04 

14.3 

***0UAD  PLATE  NO.  5 

1  *** 

Loads 

60 

-. 6B46E+01 

.  4782E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

61 

1016E+00 

.  3460E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

65 

. 7442E+0 1 

2986E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

64 

4946E+00 

- . 5256E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

. 632BE+03 

-. 4B48E+04 

. 4087E+03 

.  6631E  +  03 

-. 4B79E+04 

4.2 

3 
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=  Copyright  (c) 


IMA 

1984 


G  E  S  3D 
Cel est i al 


Software  Inc. 


Version  1.1  02/01 /B5 

LTHD  inner  breach  band  under  100,000  lb.  recoil 


Load  Case  1 : 


Loads  Node 


.V  M 

9;  * 


Stress 

Surf 

Sigma  X 

Sigma  Y 

Tau  XY 

Sigma  1 

Sigma  2 

Ang  1  e 

Stress 

Shear  X7. 

Shear  YZ 

***QUAD 

PLATE  NO.  52*** 

Loads 

64 

. 4946E+00 

. 5256E+02 

. 0000E+00 

.  0000E+00 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

65 

. 1 599E+02 

. 1 073E+02 

. 0000E+Q0 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

Loads 

77 

-. 6B05E+01 

-. 3497E+02 

.  0000E+00 

.  0000E+00 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

76 

9681E+01 

— . 2831E+02 

. 0000E+00 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

. 3674E+03 

-.  3723E+04 

-.  9698E+03 

.  5B57E+03 

-. 3941E+04 

-12.7 

***0UAD 

PLATE  NO.  5 

3*** 

Loads 

76 

. 9661E+01 

. 2831E+02 

. 00 00 E+ 00 

. 0000E+00 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

77 

. 8570E+0 1 

.  1829E+01 

. 0000 E+ 00 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

Loads 

86 

-. 1 208E+02 

-.  2212E+02 

.  0000E+00 

.  0000E+00 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

85 

-. 6171E+01 

-.  8022E+01 

. 0000E+00 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

-. 1857E+03 

-.  1 773E+04 

-.  1074E+04 

. 3557E+03 

-. 2314E+04 

-26.  B 

***QUAD 

PLATE  NO.  54*** 

Loads 

85 

.6171 E+01 

. 8022E+01 

.  0000E+00 

. 0000E+00 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

86 

. 1 161E+01 

-. 1798E+01 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

92 

-. 7331E+01 

-. 6234E+01 

.  0000E+00 

.  OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

91 

. 1084E-10 

-. 3561E-1 1 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Stress 

MEM 

-. 331BE+03 

— . 3667E+03 

-.  4313E+03 

.  823BE+02 

-. 7809E+03 

-43.  8 

***QUAD 

PLATE  NO.  5 

5*** 

Loads 

53 

-. 2647E+02 

-. 3989E+02 

.  0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

54 

-. 2878E+02 

-. 3120E+02 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

58 

. 2938E+02 

. 6548E+02 

.  0000E  +  00 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

57 

. 2588E+02 

. 5613E+01 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

. 5167E+02 

. 3B02E+04 

. 2955E+04 

. 5426E+04 

-. 1 573E+04 

61 . 2 

***QUAD 

PLATE  NO.  56*** 

Loads 

57 

-. 3356E+02 

-. 3687E+02 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

58 

-. 2103E+02 

— . 2347E+02 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

62 

. 3621E+02 

. 5705E+02 

.  0000E+00 

.  OOOOE+OO 

. OOOOE+OO 

.  OOOOE  +  OO 

Loads 

61 

. 1 838E+02 

. 3292E+01 

.  0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Stress 

MEM 

. 1 320E+04 

. 3227E+04 

.  2919E+04 

.  5344E+04 

-. 7977E+03 

54 . 0 

***0UAD 

PLATE  NO.  5 

Loads 

61 

-. 2990E+02 

— . 2191E+02 

. 0000E+00 

.  OOOOE  +  OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

62 

-. 4617E+01 

-. 2247E+02 

.  0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

66 

. 3237E+02 

. 43B9E+02 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

65 

. 2152E+01 

. 4957E+00 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

. 2392E+04 

. 2373E+04 

.  1 846E+04 

. 4229E+04 

. 536BE+03 

44.9 

***TR I ANGULAR  PLATE  NO. 

58*** 

Loads 

65 

4797E+0 1 

. 7059E+01 

.  0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

69 

. 3134E+02 

-. 1 454E+02 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

77 

-. 2655E+02 

. 7479E+01 

.  0000E+00 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 
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=  Copyright 

(c)  1984 

Cel esti al 

Software 

Inc  •  = 

Version  1 

. 1  02/01/8 

U 

LTHD 

inner  breach 

band  under 

1 00 ,000  lb.  recoil 

Load  Case  \ 

1 : 

Loads 

Node 

Fx 

Fy 

Fz 

Mx 

My 

Stress 

Sur-f 

Sigma  X 

Sigma  Y 

Tau  XY 

Sigma  1 

Sigma  2 

Stress 

Shear  XZ 

Shear  YZ 

Stress 

MEM 

. 6653E+03 

. 1 B65E+04  - 

. 1 593E+04 

. 2967E+04 

-.  4369E+03 

***QUAD  PLATE  NO.  5 

9*** 

Loads 

77 

. 2360E+02 

. 1 177E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

78 

. 65B2E+01  - 

. 305BE+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

87 

- . 236 IE +02 

. 7849E-0 1 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

86 

-. 6577E+01 

. 1 874E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

-. 9008E+03 

. 1 006E+04  - 

. 1614E+04 

. 1 927E+04 

-. 1 822E+04 

***C!UAD  PLATE  NO.  60*** 

Loads 

86 

. 1 750E+02 

. 5170E+01 

. OOOOE+OO 

• OOOOE+OO 

. OOOOE+OO 

Loads 

87 

-. 6G31E+01  - 

. 1006E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

93 

-. 1 880E+02  - 

. 1 345E+0 1 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

92 

. 7331E+01 

. 6234E+0 1 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

-. 1 335E+04 

. 26 1 4E+03  - 

.6131 E+03 

. 4698E+03 

-. 1543E+04 

***QUAD  PLATE  NO.  61*** 

Loads 

54 

- . 1 434E+02  - 

. 9781E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

55 

— . 2755E+02  - 

. B585E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

59 

. 1516E+02 

. 1 1 18E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

58 

. 2674E+02 

. 7182E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

-. 1 069E+04 

. 9821E+04 

. 2240E+04 

. 1 026E+05 

-. 151 1E+04 

***QUAD  PLATE  NO.  6 

2*** 

Loads 

58 

- . 3508E+02  - 

. 1 138E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

59 

— . 2447E+02  - 

.  1 1 1BE+03 

. OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

Loads 

63 

. 4145E+02 

. 1 485E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

62 

. 1611E+02 

. 7720E+02 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

. 1 476E+04 

. 1 207E+05 

. 3185E+04 

. 1 295E+05 

. 5926E+03 

***TR I ANGULAR 

PLATE  NO. 

63*** 

Loads 

67 

. 5315E+02 

.21 18E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

66 

-. 3598E+02 

. 1 609E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

62 

—.171 7E+02  - 

. 3727E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

. 9164E+04 

. 7931E+04 

. 3652E+04 

. 1 225E+05 

. 4B43E+04 

***TR I  ANGULAR 

PLATE  NO. 

64*** 

Loads 

62 

— . 3253E+02  - 

. 7450E+02 

, OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

63 

. 4393E+0 1  - 

. 4020E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

67 

. 2814E+02 

. 1 147E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

. 3 1 96E+04 

. 1 227E+05 

. 30 IDE +04 

. 1318E+05 

. 2289E+04 

***TR I  ANGULAR 

PLATE  NO. 

65*** 

Loads 

68 

. 1 279E+03 

.161 4E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

67 

— . B524E+02  - 

. 5316E+02 

.  OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

Loads 

63 

— . 4262E+02  - 

. 1 083E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

. 1 470E+05 

. 2328E+05 

.  9 1 65E+04 

.  291 1E+05 

.  8868E+04 

**-*QL)AD  PLATE  NO- 
-•  1697E+02  .OOOOE+OO  .  OOOOE+OO 


Al/Q*  07 


-1987 

9 


M2 

Angle 


—55  •  3 

• QOOOE+OO 
• OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 

-60.3 

. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
-71.2 

. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 

78.8 

. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 

74.5 

. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
40.  2 

. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
73.2 

. OOOOE+OO 
.  OOOOE+OO 
. OOOOE+OO 

57.5 


Loads 


66 


3450E+02 


OOOOE+OO 


OOOOE+OO 
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=  Copyright 


IMAGES  3D  =============== 

1984  Celestial  Software  Inc.  = 


Version  1.1  02 /0 1/85 

LTHD  inner  breach  band  under  100,000  lb.  recoil 


Load  Case  1 

z 

Loads 

Node 

Fn 

Fy 

Fz 

Mx 

My 

Mz 

Stress 

Surf 

Sigma  X 

Sigma  Y 

Tau.  XY 

Sigma  1 

Sigma  2 

Angl  e 

Stress 

Shear  XZ 

Shear  YZ 

Loads 

67 

. 4603E+02 

— . 3B25E+02 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

• OOOOE+Oo 

Loads 

70 

.21 34E+02 

. 2290E+02 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

69 

-. 3288E+02 

. 3231E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Stress 

MEM 

. 5390E+04 

. 5S74E+04 

-. 1 227E+04 

. 6883E+04 

. 4381E+04 

-50.  6 

***GUAD  1 

PLATE  NO.  67*** 

Loads 

67 

-. 420BE+02 

-. 4449E+02 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

68 

. 5468E+02 

-. 7769E+02 

. 0000E+00 

. OOOOE+OO 

m UOOOE+OO 

*  OOOoE+OO 

Loads 

71 

. 1 763E+02 

. 6076E+02 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

70 

— . 3022E+02 

. 6141E+02 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

. 5784E+04 

. 1314E+05 

-.  1 354E+04 

. 1 338E+05 

. 5543E+04 

-79.9 

***TR I  ANGULAR  PLATE  NO. 

68*** 

Loads 

72 

. 281 BE+02 

. 7143E+02 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

71 

. 2497E+02 

. 1229E+02 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

68 

- . 53 1 5E+02 

-. 8373E+02 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

. 4509E+04 

. 1801E+05 

. 1 143E+05 

. 2453E+05 

-.  2016E+0*r 

60.  3 

***GUAD  PLATE  NO.  69*** 

Loads 

69 

-. 1923E+01 

— . 1763E+02 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

70 

. 1 099E+02 

— . 3657E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

79 

— . 5376E+0 1 

. 2451E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

78 

— . 3689E+01 

. 296BE+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

. 44B9E+03 

. 5765E+04 

-.  9643E+03 

. 5935E+04 

. 2794E+03 

-80.  0 

***QUAD  PLATE  NO.  70*** 

Loads 

70 

-. 2109E+01 

-.  4775E+02 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

71 

-. 1 592E+02 

-. 23B7E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

80 

. 5929E+01 

. 4B10E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

79 

. 1210E+02 

. 2352E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

-. 7990E+03 

. 770 IE +04 

.  1 938E+04 

. 8122E+04 

-. 1 220E+04 

77.7 

***QUAD  PLATE  NO.  71*** 

Loads 

71 

- . 266SE+02 

4919E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

72 

-. 4789E+02 

. B736E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

81 

. 2935E+02 

. 1 287E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

80 

. 4522E+02 

— . 5104E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

-. 1 484E+04 

-.  4 1 04E+04 

. 801  BE +04 

. 5331E+04 

r. 1092E+05 

40.  4 

***QUAD  PLATE  NO.  7 

2*** 

A1IA/.  (H 

Loads 

72 

. 1971E+02 

. 634 1 E+02 

. OOOOE+OO 

. OOOOE+OO 

. 0000E+0O 

. OOOOE+OO 

Loads 

73 

. 3B34E+0 1 

. 5918E+01 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

82 

-. 1619E+02 

— . 3690E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

81 

-. 7357E+01 

-. 3243E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

- . 9885E+03 

-. 729BE+04 

— . 2479E+04 

-. 1312E+03 

-. 8155E+04 

-19.  1 

***0UAD  PLATE  NO.  7 

Loads 

73 

— . 3834E+0 1 

-.5918E--01 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

VA'!  'V.vVs'’  r 


area 


m 


Rl 


3  3 
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- = - I  M  H 

G  t  S  s>  D 

=  Copyright  (c)  1984 

Cel est i al 

Software 

Inc.  = 

Ver si  on 

1.1  02/01/8 

5 

LTHD 

inner  breach  band  under 

1 00 , 000  1  b 

.  recoil 

Load  Case 

: 

Loads 

Node 

Fx 

Fy 

Fc 

Mx 

My 

Me 

Stress 

Surf 

Sigma  X 

Sigma  Y 

Tau.  XY 

Sigma  1 

Sigma  2 

Ang  1  e 

Stress 

Shear  XZ 

Shear  YZ 

Loads 

74 

. 1 229E+01 

.  3228E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

B3 

. 3545E+0 1 

.  3179E+01 

.  0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

82 

— . 9392E+00 

.  2416E+01 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Stress 

MEM 

. 38 1 8E+03 

. 60 1 6E+03 

.  2801 E+03 

. 7926E+03 

. 1 90BE+03 

er  cr  -7 

***GUAD  PLATE  NO.  74*** 

Loads 

74 

1 229E+01 

-. 3228E+00 

.  0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

75 

-. 4012E-12 

-.  2740E-1 1 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

84 

. 5121E+00 

. 1 634E+0 1 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

83 

. 7164E+00 

-. 131 1E+01 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Stress 

MEM 

. 4097E+02 

. 3434E+02 

.  1 307E+03 

. 1 6B4E+03 

-. 9309E+02 

44.3 

***TR I ANGULAR 

PLATE  NO. 

75*** 

Loads 

78 

. 1 907E+02 

-. 1 677E+02 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

79 

— . 2 159E+02 

. 5064E+0 1 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

87 

. 2518E+01 

.  1 171E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE  +  OO 

Stress 

MEM 

-. 2285E+04 

. 2492E+04 

. 5358E+03 

. 2551E+04 

-. 2344E+04 

83.7 

***TR I ANGULAR 

PLATE  NO. 

76*** 

Loads 

80 

1 642E+02 

-.  2525E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

81 

. 5359E+0 1 

.  224BE+02 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

88 

. 1 106E+02 

. 2773E+0 1 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

• OOoOE+OO 

Stress 

MEM 

. 567 1 E+03 

. 5964E+03 

.  2379E+04 

. 2961E+04 

-. 1 797E+04 

45.  2 

***TR I ANGULAR 

PLATE  NO. 

77*** 

Loads 

82 

. 7616E+01 

. 1 599E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE  +  OO 

Loads 

83 

-.38976+01 

-. 7558E+01 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

89 

-. 3719E+01 

— .  8437E+01 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE  +  OO 

Stress 

MEM 

-. 4124E+03 

-.181 4E+04  - 

. 799BE+03  - 

. 49B6E+02 

-. 2177E+04 

-24.4 

***TR I ANGULAR 

PLATE  NO. 

78*** 

Loads 

88 

-. 7518E+01 

.  1975E+02 

, OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

87 

. 1 409E+02 

. 633 1 E+0 1 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

79 

— . 657 1 E+0 1 

-. 2608E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

-. 1 145E+04 

.  2790E+04 

. 702BE+03 

. 291 1E+04 

-. 1 267E+04 

80.  2 

***TR I ANGULAR 

PLATE  NO. 

79*** 

Loads 

89 

. 4790E+0 1 

. 6505E+01 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

88 

. 6575E+0 1 

-.  1 645E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

81 

-. 1 137E+02 

. 9946E+01 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

-. 8B0BE+02 

-.  1 058E+04 

.  1 209E+04 

. 7296E+03 

-. 1 876E+04 

34.  1 

***TR I  ANGULAR 

PLATE  NO. 

80*** 

Loads 

90 

. 6597E+00 

- .  4086E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

89 

. 9812E+00 

— . 3746E+01 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

83 

-. 1640E+01 

. 4154E+01 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

-. 1 660E+02 

-. 4443E+03 

.  1 754E+03 

. 4613E+02 

— . 5070E+03 

19.  7 
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===============  1  M  A  G  E  S  3  D  ============= 

=  Copyright  (c)  1984  Celestial  Software  Inc. 

Version  1.1  02/01/85 

LTHD  inner  breach  band  under  100,000  lb.  recoil 


Load  Case  1 : 

Loads  Node  F>: 

Stress  Surf  Sigma  X 
Stress  Shear  XZ 

Fy 

Sigma  V 
Shear  VZ 

Fr 

T  a  li  X  V 

M>; 

Sigma  1 

My 

Sigma  2 

Me 

Anql  e 

***TR I ANGULAR 

PLATE  NO. 

Bl*** 

Loads 

79 

. 2144E+02 

— . 2701E+02  . 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

80 

-. 3473E+02 

.  2819E+02  . 

OOOOE+OO 

. OOOOE+OO 

• OOOoE+OO 

. OOOOE+OO 

Loads 

88 

. 1329E+02 

—.11 83E+0 1  . 

0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

-. 2269E+04 

-.  2544E+03  . 

2858E+04 

. 1 769E+04 

-. 4292E+04 

54.7 

TRIANGULAR 

PLATE  NO. 

B2*** 

Loads 

81 

-. 1 598E+02 

-.  1 287E+02 

0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

82 

. 9514E+01 

.  1 B49E+02 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

89 

. 6469E+01 

5<S2oE+01 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

. 1691E+04 

-.  1 1B3E+04 

1 362E+04 

. 2234E+04 

-. 1 726E+04 

21.7 

***TR I ANGULAR 

PLATE  NO. 

83*** 

Loads 

83 

. 1 276E+01 

.  1536E+01 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

84 

— . 51 21 E+00 

— .  1634E+01 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

90 

— . 7  637E+00 

.  9822E-01 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Stress 

MEM 

— . 1 350E+03 

. 2090E+02  - 

1 625E+03 

. 1 232E+03 

-. 2373E+03 

l 

Ul 

NJ 

• 

CD 

***G>UAD  PLATE  ND.  84*** 

Loads 

87 

. 1 303E+02 

— .  8061E+01 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

88 

-. 1 978E+02 

.  1 078E+0 1 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

94 

-. 1 204E+02 

. 5638E+01  . 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

93 

. 1B80E+02 

.  1345E+01 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

-. 171 1E+04 

.  3734E+03  . 

3611E+03 

. 4342E+03 

-. 1 772E+04 

80.  4 

***QUAD  PLATE  NO.  8 

5*** 

Loads 

88 

— . 3628E+0 1 

-. 5969E+01 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

89 

-. 8104E+01 

. B877E+01 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

95 

-. 3120E+00 

. 2730E+01 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

94 

. 1 204E+02 

— . 563BE+01 

OOOOE+OO 

.  OOOOE  +  OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

- . 4525E+03 

— . 1547E+03  . 

6241E+03 

• 33B0E+03 

- . 9452E+03 

51.7 

***0UAD  PLATE  NO.  86*** 

Loads 

89 

-. 4170E+00 

.  2420E+01 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

90 

. 1 050E+00 

.31 04 E+00  . 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE  +  OO 

Loads 

96 

. 1271E-1 1 

. 7923E- 1 1 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

95 

. 3 1 20 E+00 

— . 2730E+01 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Stress 

MEM 

. 5643E+0 1 

-.  1 460E+03 

1 669E+02 

. 7457E+0 1 

-. 1 478E+03 

6.2 

***TRI ANGUl AR 

PLATE  NO. 

87*** 

Loads 

65 

-. 2079E+02 

.  U58E+02  . 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

66 

. 381 1E  +  02 

— . 4301E+02  . 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

69 

-. 1 733E+02 

.31 43E+02  . 

OOOOE+OO 

, OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Stress 

MEM 

. 3326E+04 

. 336 1 E+04  — . 

1 853E+04 

. 5197E+04 

. 1 490E+04 

-45.  3 

***TR I ANGULAR 

PLATE  NO. 

B8*** 

Loads 

78 

-. 2197E+02 

. 1 768E+02  . 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

77 

. 1 180E+01 

. 1389E+02  . 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE  +  OO 

y;>i 
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LTHD  inner  breach  band  under  100,000  lb.  recoi 1 


5’W 
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Load  Case  1 


MAXIMUM  STRESS  SUMMARY  FOR  PLATES 
WITHIN  SPECIFIED  RANGE 


.n . 

M  & 


Maximum  (absolute)  Stress  =  .  2328E+05  at  Plate  65 

Plate  Sigma  X  Sigma  Y  Tau  XY 
65  . 1470E+05  . 2328E+05  .9165E+04 
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LTHD  inner  breach  band  under  100,000  lb.  recoil 
Load  Case  1 : 


c 


Node 


F  >; 


Fy 


REACTIONS 


Fz 


M>: 


My 


_■> 

6 

9 

12 

16 

no 

28 

34 


2507E+00 
7847E+00 
2840E+01 
1234E+02 
1822E+02 
8168E+01 
1 495E+00 
1 958E+00 


. 0000E+00 
. 0000E+00 
. OOOOE+OO 
. 0000E+00 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
.  OOOOE+OO 


,  OOOOE+OO 
,  OOOOE+OO 
,  OOOOE+OO 
,  OOOOE+OO 
.  OOOOE+OO 
,  OOOOE+OO 
.  OOOOE+OO 
,  OOOOE+OO 


,  OOOOE+OO 
OOOOE+OO 
,  OOOOE+OO 
OOOOE+OO 
,  OOOOE+OO 
OOOOE+OO 
,  OOOOE+OO 
OOOOE+OO 


. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 


Mz 


. OOOOE+OO 
. OOOOE+OO 
■  00O0E+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
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Combined  Reactions 


Load  Combination  Method 

File  switched  to  IBBAND.REA 
Load  Case  1 
Factor  1 


Node 


12 


F 

Fy 

Fr 

M:: 

My 

Mz 

507E-01 

0 .  OOOE  +i'io 

0 .  OOOE  +00 

0 .  OOOE +00 

0 . OOOE  +  00 

0 .  OOOE  +  01. 

847E -0 1 

<;> .  OOOE  +  >'0 

0 .  OOOE  +  00 

Li .  01  >0E  +  00 

0 . 000E ♦OO 

0 .  OOOE  +  Ol 

B40E+00 

0  *  i*><‘ » »  »E  00 

0 .  0  >!’E  +  00 

0 .  000E  +  00 

0 .  OOOE  +00 

0 ,  OOOE  +  >."! 

234E+01 

0 .  OOOE  +  00 

0 . OOOE +  00 

0 . OOOE  +00 

0 .  OOOE  +00 

0 . 00  OE  +0/ 

Combined  Reactions 


v'  • 

’  bf  M  n  *-r  .  f  <-r  -f 

'  r  rlMMUilMMUMM 

j  MM  11 11 11  Hilil  Mil'll 

hi  11  hill  11 11 M 11 11  il 

It  hi  ililll  11 M 11  hi  11  hi 

jMHMMMMMMMM 

hi  Mil  hi  Mil  11 11 1-111  ; 

:  Node 

F 

3  Fy  3 

F  r 

3  M:: 

3  My 

3  Mr 

1 

(.f  M  m 

■1 11 J  <■<  M 11  r!  M  M  11 11 0 11 M 11 11 11  <1 H  M  il  hi  0  hi  hi  11 M 11 11 H  M  MHO  M 11  hi  hi  hi  hi  hi  hi  11 11 0  M 11  hi  11  hi  11 11 11 11 11 

0  MI1I1  hi  hi  hi  MM  MM  ~ 

V 

2. 507E-01 

0.  OOOE+OO 

0 .  OOOE  +  •  >0 

0 . OOOE+OO 

0.  OOOE  +  OO 

0 . OOOE *  00 : 

■ 

6 

7. 647E-01 

0.  OOOE+OO 

0 .  OOOE  +00 

0 .  OOOE +00 

0.  OOOE  +  OO 

0 . OOOE+OO ; 

9 

-  2 . B40E+00 

0.  OOOE+OO 

0.  OOOE +00 

0.  OOOE+OO 

O.  OOOE+Ou 

0 .  OOOE  +  00 J 

12 

-  1 . 234E+01 

0.  OOOE+OO 

0 . OOOE+OO 

0.  OOOE+OO 

0 .  OOOE  +  OO 

0 . OOOE+OO ; 

'jf  ' 

In 

-  1 . 822E+0 1 

Ci .  OOOE+OO 

O. OOOE+OO 

0.  OOOE  +  OO 

0.  OOOE  +  OO 

0 .  OOOE  +  00 : 

"*>  —i 

-8. 168E+00 

0. OOOE+OO 

0. OOOE+OO 

0 .  OOOE+OO 

C> .  OOOE+OO 

0 . OOOE +00 ; 

26 

1 . 49CE-01 

C>.  OOOE+OO 

0. OOOE+OO 

0 .  OOOE  +  OO 

0.  OOOE  +  OO 

0 .  OOOE  +00 ; 

34 

-1 . 958E-01 

0.  OOOE+OO 

0. OOOE+OO 

(j .  OOOE  +00 

Ci .  OOOE  +  OO 

Ci.  OOOE  +  OO; 

\7 

40 

-9. 8 34 E  ■‘•00 

C) .  OOOE+OO 

0. OOOE+OO 

0 . OOOE+OO 

0 . OOOE+OO 

0 .  OOOE  +  OO ; 

A-7 

-3. 573E+01 

O.  OOOE+OO 

0.  OOOE+OO 

0. OOOE+OO 

0. OOOE+OO 

0 . OOOE+OO ; 

5C 

-3. 7 1 5E  +  0 1 

0.  OOOE+OO 

0. OOOE+OO 

0. OOOE+OO 

0. OOOE+OO 

0 .  OOOE+OO; 

tr  C? 

-9 . 3-9E+00 

<:> .  oooe+oo 

0 . OOOE+OO 

0 . OOOE+OO 

0.  OOOE  +  OO 

Ci .  OOOE+OO ; 

63 

3. 222E+00 

0.  OOOE+OO 

0. OOOE+OO 

0. OOOE+OO 

0.  OOOE  +  OO 

0.  OOOE  +  OO; 

* 

6B 

1 . 294E+02 

0 . OOOE+OO 

0 . OOOE+OO 

0 . OOOE+OO 

Ci .  OOOE  +  OO 

0 .  OOOE+OO : 

7  -■ 

C  > . 000E+00 

2.  222E  +  02 

0. OOOE+OO 

0 . OOOE+OO 

Ci .  OOOE  +00 

0.  OOOE  +  OO; 
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DE5EFIFTI0N:  ENVIRONMENTS  AND  LOAD  CONDITIONS 

Tre  Following  environments  and  load  conditions  were  identified 
anc  evaluated: 

1.  Fire  Position  -  Static 

2.  Fire  Position  -  Dynamic 
0 .  Speed sh  l  -f  t 

4.  Helicopter  Transport 

5.  c  r  i  me  Never  '.True!  Transport 
o.  Aircraft  Transport 

7.  Low-Velocity  Parachute  Deployment 

8.  L.AF  ES  Deployment 

9.  Fail  Transport 

10.  Damage  Tolerant  Loadino 

Details  include: 

1.  Fire  Position  -  Static 

Hand-cal cui at l one  were  performed  to  determine  the  cradle, 
platform,  aimbal  and  trail  loading  due  to  an  equilibrated  barrel 
at  both  0  and  72  degrees  QE.  Simple  computer  models  were  also 
used  to  determined  worst-case  trail  loading  at  22.5  degrees 
traverse  and  0  degrees  0E . 

2.  Fire  Position  -  Dynamic 


Two  major  dynamic  loads  were  considered: 

Retoi  i  force.  A  value  of  79,000  lbs  for  ma::  l  mum  recoil  force  was 
calculated  by  hand  using  recoil  component  weight,  strol e  length, 
projectile  weight,  projectile  velocity  at  shot  ejection.  This 
value  assumes  using  a  FIMF-'  charge. 


i  vys 

& 


Rifling  torque.  A  value  of  42,500  lb-sec  was  determined  for  the 
peal,  rifling  torque.  This  also  assumes  the  use  of  a  FIMF'  charac. 


t Ov 


This  value,  while  used  as  working  design,  should  have  been  used 
as  limit  design  point.  As  a  result  the  structural  areas  affected 
by  this  are  overdesigned.  The  working  design  should  be  roughly 
2  7 , 000  f  t - 1 b  s . 

Doth  of  these  loads  were  useJ  as  inputs  into  the  system  which) 
were  ultimately  transmitted  through  the  major  components  and  into 
the  gr otind  . 

7- .  Speedsh  i  f  t 


I  '  « 

'  \rr 

I  v  v 


The  ma lor  speertshift  load  is 
speedshift  assembly  and  cradle. 


the  9000  lbs  acting  on  the 
In  addition,  a  damage  tolerant 


1 


I  Did  f  nr  the  trdi  i  =  was  determined  which  accounted  for  the 
possibilit.  of  the  trails  hitting  a  tree,  rod  or  other  obstacle 
during  the  speed shift  rotation. 


4.  Helicopter  Transport 

These  load-;-.  were  dictated  by  the  LTHD  having  to  meet  the 
requirements  of  hi  I L-STD— 209F ,  "Slinqinc  and  Tiedown  Provisions 
for  Liftinq  and  Tvinq  Down  military  Equipment."  The  loads  are 
described  in  Section  4.6  of  this  report.  Slinging  and  Tiedown 
Frovisi on  s . 

5.  Prime  hover  '.True!  )  Transport 

Assumptions  were  made  regarding  the  limitations  ct  the  LTHD 
during  tci-'inq.  A  "bump  ar.d  si  id"  load  was  determined  to 
represent  the  load  that .  if  exceeded,  would  cause  a  roll  over . 

t.  Aircraft  Transport 

Documents  on  the  air  transport  of  military  equipment  were  used  to 
dp’.ern  ■.  n;  worst -case  G-  loading  conditions. 

~.  Low- Vel  c?ci  tv  Par  achut  e  Deployment 

G-  iosd-s  from  a  document  on  this  subject  were  used  as  inputs  to 
the  s .tea  to  determine  component  load  values. 

S.  LAPEL  Deployment. 

6-loads  from  documents  on  LAF'ESing  were  used  as  inputs  to  the 
system  and  major  components. 

Q  .  Pa  i  1  Transport 

Documents  on  rail  transport,  rail  car  impact  test  r equ l r erne n t s , 
and  the  MIL--STD  on  tiedowns  were  used  to  estimate  G-loading 
'.■a  lues  for  this  severe  environment. 

10.  Damage  Tolerant  Loading 

As  appreciate.  lead  magnitudes  and  their  paths  were  deter  mu  r.ec' 
which  r  epr  e sen ted  possible  non-operating  and  accidental ly-irducec 
loads.  Theae  * i tut  at  ions  included  side  loading  on  the  trails 
during  epeebshi  f  t  and  suit  loading  on  the  tire  control  lira  ago 
ar  d  Iryn:  on  due  tc  f  hei  r  e,  oosed  location. 


-.•a  lues  for  each 


Calc  u 1  at l ons 


1 1 1  e  1  o  a  d 


of  the  environments 


li-ted  below  can  be  -found  in  the  individual  component  sections. 
The  "bool,  o-f  Loads,"  -found  in  the  bees  o-f  LTHD  shutdown 
documents  also  contains  this  current  information  and  old 
calculations  as  well. 


AUTHORS :  Scott  Dae  to ,  Larry  Li bhardt 
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DEECRIF  Hut::  NANIFOLD  TOR'OJE  ANCHORS 
STATUS: 

An  FEA  model  was  created  to  analyze  the  strength  o-f  the  manifold 
torque  anchor  design.  Results  indicate  that  a  factor  of  safety 
cf  3.06  is  obtained  when  an  aluminum  alloy  with  yield  strength  of 
55 , 000  psi  is  used  for  the  manifold  material.  The  following 
pages  of  tnis  section  contain  the  details  of  this  analysis. 


A IJT  ADR : 


Joe  Fishbein 


MANIFOLD 


The  manifold,  in  addition  to  its  other  functions,  transmits  the  rifling 
torque  from  the  barrel/rail  assembly  to  the  cradle.  This  is  accomplished 
with  bars  at  the  top  and  bottom,  which  engage  projections  on  the  manifold, 
and  bear  against  the  cradle  openings. 


This  projection  on  the  manifold  was  analyzed  by  modeling  a  cross  section 
through  this  area.  Since  the  loading  on  the  bar  is  eccentric,  a  triangular 
load  distribution  on  the  manifold  projection  was  assumed.  The  model  is 
attached  to  the  rest  of  the  manifold  by  springs  to  ground  in  both 
directions  at  each  node  point  on  the  boundary  (The  spring  constant  was 
estimated  with  a  simple  test  model). 

Maximum  stresses  occur  in  the  corner  at  the  base  of  the  projection. 

Maximum  stress  is  18,000  F‘SI.  Although  the  exact  Aluminum  alloy  used  for 
the  manifold  has  not  been  selected  yet,  a  yield  strength  of  55,000  F'BI  is 
required  for  other  manifold  loads,  resulting  in  a  F5  of  3.06. 
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F  AF  T  NUMBERS:  12565766,  Mu::le  Bral e  machining, 

12595765,  Muzzle  Brake  casting 

DESCRIPTION:  MUZZLE  BRAKE  WITH  INTEGRAL  LUNETTE 

The  muzzle  brake  shape  is  identical  to  that  of  the  M19B  muzzle 
brake  with  the  exception  o-f  a  lunette  addition.  The  material  was 
changed  to  TI6AL4V  to  provide  a  total  af t er -mac h 1 ned  weight  o-f 
181  lbs  —  a  reduction  o-f  over  80  lbs  -from  the  current  M19B  muzzle 
brak  e. 

STATUS: 

Both  casting  and  machining  drawings  -for  the  FMC  LTHE'  muzzle  brake 
(TDP,  Dwgs.  12595765,  12565766)  are  complete  and  ready  to  build 

■from.  FMC  has  worked  closely  with  Titech  to  -finalize  all  drawing 
notes  and  requirements  -for  these  drawings. 

A  preliminary  investigation  was  per-formed  to  determine  the  ertent 
o-f  material  corrosion  caused  by  the  high  pressures  and 
temperatures  present  as  well  as  -from  particle  impact  on  the 
muzzle  brake  baffles.  No  conclusive  data  was  compiled,  but  all 
evidence  suggested  that  titanium  would  survive  the  environment 
better  than  steel . 

Additional  analysis  included  the  creation  of  an  FEA  model  to 
determine  the  effect  of  temperature  changes  on  stresses  at  the 
muzzle-tube  interface.  A  comparison  of  a  steel  brake  on  a  steel 
tube  with  a  titanium  brake  on  a  steel  tube  was  made  and  it  was 
concluded  that  acceptable  stress  levels  are  obtained  in  the 
titanium  muzzle  brake.  This  thermal  stress  analysis  is  found  on 
the  following  pages  of  this  section. 

AUTHORS:  Joe  Fishbein,  Larry  Libhardt,  Suellen  Halverson 


SUMMARY  OF  LTHD  ANALYSIS  4-  J.  Fishbein,  2/18/87  « 


1)  MUZZLE  BRAKE 

The  muzzle  brake  was  analyzed  -for  hoop  stresses  in  the  thread  engagement 
region  with  the  barrel  .  This  was  done  •for  both  internal  pressure  loading 
and  differential  temperature.  A  comparison  was  made  between  steel  and 
titanium  muzzle  brakes. 

The  pressure  load  case  was  analyzed  by  hand,  using  formulas  in  Roark 
(Table  32— la,lc).  The  barrel  is  loaded  with  the  11,000— PSI  internal 
pressure,  and  an  unknown  external  pressure.  The  muzzle  brake  is  loaded 
with  the  unknown  internal  pressure.  By  applying  displacement  compatibility 
(Change  in  barrel  0D  =  change  in  brake  ID),  the  unknown  pressure  may  be 
determined,  and  thus  the  brake  stresses.  Below  is  a  summary  of  results; 


Item 


Steel  Brake 


Titanium  Brake 


Pressure  at  Interface 
Expansion  at  Interface 
Hoop  Stress  in  Brake 


2,463  PSI 
.0060  in. 
n  ,177  PSI 


1,56?  F’S  I 
.0069  in. 
13,379  PSI 


For  the  thermal  stress  analysis,  a  Finite  Element  Model  of  the 
cr oss-sect i on  of  the  barrel  and  brake  was  assembled.  Six  rows  of  elements 
were  used  through  the  thickness.  Each  row  was  loaded  with  a  temperature, 
based  on  a  linear  gradient  from  -t-250-deg.  F.  (internal)  to  -25-dec.  F. 
(external).  A  summary  of  the  resulting  stresses  is  given  below: 
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ASSEMBLE  STIFFNESS  MATRIX  Version  1.1  02/01 /B5 

LTHD  iriu::le  braf  e  thermal  load  -  titanium 

STIFFNESS  ASSEMBLY  SUM MAR i 


Number  of  Node  Points .  77 

Number  o-f  Truss  and  Beam  Elements .  0 

Number  o-f  Plate  Elements .  60 

Number  o-f  Spring  Elements .  0 

Number  o-f  Nodes  with  Restraints .  14 

Number  o-f  Blocts  in  the  Matri: .  2 


BLOCt  NUMBER  1 

FORM  Matri:: 

FACt  Matri:-: 

Si-e  =  17Bn4  Bvtes 
TF:  I  ANGULAR  I  ZE  Matri-; 

BLOCt  NUMBER  2 

FORM  Matri:- 
F  ACt  Matr  l 

Sire  =  7-016  Bytes 

TRI  ANGULARI  ZE  Matri:: 


Number  of  terms  in  the  matri:;.  221/' 

Largest  columr .  IB 

Minimum  Diaqonal  Stiffness  =  . 1 7366B0D+08 
Maximum  Diagonal  Stiffness  =  .  1  O'  '&e>45D+09 
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LOAD  CASE  1 


APPLIED  LOAD  VECTOR 


Node 
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Fy 
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My 
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. 2346E+05 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

.  OOOOE+OO 

48 

. 4742E+04 

. 6525E+04 
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53 
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54 
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LOAD  CASE  1 


Version  1.1  02/01/05 


DISPLACEMENTS 


Node 


Translations 
X  Y  2 


Potation 

Y 


5773E-02 
6525E-02 
726  IE-02 
7784E-02 


>0E +00 
>0E  +  00 
•OE+00 
•OE  +  00 


. 0000E+00  / 
. OOOOE+OO  / 
. OOOOE+OO  / 
. 0000E+00  / 


81 1  IE-02 

. OOOOE+OO 

.  OOOOE+OO 

/ 

. OOOOE+OO 
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.  OOOOE  +  OO 

/ 
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.  OOOOE  +  OO 

8106E-02 
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5702E-02 

.  9031E-03 
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6445E-02 

.  102 IE— 02 
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/ 
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. OOOOE+OO 

7171E-02 

.  1 136E-02 

.  OOOOE+OO 

/ 

.  OOOOE  +  OO 

. OOOOE+OO 

7689E-02 

.  121  BE— 02 

.  OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

8012E-02 

.  1 269E-02 

.  OOOOE+OO 

/ 

.  OOOOE+OO 

. OOOOE+OO 

8074E-02 

.  1279E— 02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

8006E-02 

.  1 268E-02 

.  OOOOE+OO 

/ 

.  OOOOE+OO 

. OOOOE+OO 

5490E-02 

. 1 784E-02 

.  OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

6206E-02 

.  2016E-02 

.  OOOOE+OO 

/ 

.  OOOOE+OO 

.  OOOOE  +  OO 

6905E-02 

. 2244E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

7403E-02 

. 2406E-02 

.  OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

7714E-02 

. 2507E-02 

.  OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

7774E-02 

.  2526E-02 

. OOOOE+OO 

/ 

.  OOOOE+OO 

. OOOOE+OO 

7709E-02 

. 2505E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

.  OOOOE+OO 

5144E-02 

. 2621E-02 

. OOOOE+OO 

/ 

.  OOOOE+OO 

.  OOOOE+OO 

5814E-02 

. 2962E— 02 

.  OOOOE+OO 

/ 

. OOOOE+OO 

.  OOOOE+OO 

6469E-02 

. 3296E-02 

.  OOOOE+OO 

/ 

.  OOOOE+OO 

. OOOOE+OO 

6936E-02 

. 3534E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

7227E-02 

.  36B3E-02 

.  OOOOE+OO 

/ 
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/ 
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/ 
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.  OOOOE+OO 
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. OOOOE+OO 

.  OOOOE  +  OO 
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•OE+00 


,  0000E+00 
OOOOE  +00 
,  OOOOE+OO 
OOOOE+OO 
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LTHD  muzzle  bral e  thermal  load  -  titanium 


L 

DAD  C  A 

S 

E  1 

T  r  a 

n  s  1  a  t  l 

o  n  s 

/ 

R  o 

t  a  t  l  o 

n  s 

Node 

X 

V 

z 

/ 

X 

V 

z 

41 

. 5780E-02 

. 57S0E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

42 

. 5731E-02 

. 5731E-02 

. 0000E +00 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

43 

.  3  3  9  3  E  -  0  2 

. 4670E -02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

44 

. 3835E-02 

. 5279E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

45 

. 42o8E-02 

. 5874E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

46 

. 4576E-02 

. 629BE-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

47 

. 4768E-02 

. 6562E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

48 

.  48  :>5E-02 

. 66 1 3E  — 02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

49 

. 4 764 E— 02 

. 6557E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

50 

. 2621E-02 

. 5144E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

51 

. 2962E-02 

. 5B14E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

52 

. 3296E-02 

.6469E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

e*  -* 

. 3534E-02 

. 6936E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

54 

. 3682E-02 

. 7227E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

tr  cr 

-J 

. 371  IE-02 

. 7283E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

56 

. 369oE-o2 

. 7222E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

57 

.  17B4E-02 

. 5490E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

58 

. 2016E-02 

. 6206E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

59 

. 2244E-02 

. 6905E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

60 

. 2406E-02 

. 7403E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

61 

. 2507E-02 

. 7714E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

62 

. 2526E-02 

. 7774E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

63 

. 2505E-02 

. 7709E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

64 

. 9031E-03 

. 5702E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

65 

. 1 02 1 E— 02 

. 6445E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

66 

. 1 136E-02 

. 7171E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

67 

. 1218E-02 

. 7689E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

68 

. 1 269E-02 

. 8012E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

69 

. 1 279E-02 

. 8074E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

70 

. 1268E-02 

• 8006E-O2 

. OOOOE+OO 

/ 

• OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

71 

. 0000E+00 

. 5773E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

72 

. OOOOE+OO 

. 6525E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE +00 

73 

. 0000E+00 

. 7260E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

74 

. OOOOE+OO 

■ 7784E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 
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SOLVE  PLATE  LOADS/STPESSES  Version  1.1  01/01/85 


LTHD  muzzle  brake  thermal  load 


titanium 


Load  Case  1 


1  0\ 

FL.ATE  LOADS  AND /  OF  STRESSES 

Loads 

Node 

F:: 

Fy 

F  r 

M>: 

Mv 

Mr 

St  r  esc 

Surf 

S i ama  X 

Si  QfTia  V 

Tau  XY 

Sin ma  1 

S  i  urTia  1 

A'  .g  1  t 

Stress 

Shear  XZ 

Shear  YZ 

***01JAD 

PLATE  NO. 

1  *•  *  •» 

Loads 

1 

. 1 B26E-0B 

. 422BE+04 

•  0000E+00 

. OOOOE +0O 

. OOOOE+oo 

. OOOOE  +  uO 

L  oad  s 

6539E+03 

. 4082E+04 

.  ooooe +oo 

. OOOOE +00 

.  OOOOE  +  o.  i 

.  OOOOE  +'  "  > 

Loads 

9 

7409E+01 

4134E+04 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE  +  no 

.  01'1'  M  lf  4- 

Loads 

a 

.  66  1  4E  +  03 

417  6E  +04 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE  +  Oi.i 

. OOOOE +  on 

Stress 

MEN 

B561E+03 

2079E+05 

.  157BE+04 

7319E+03 

-.209  IE +  05 

4.5 

DU  AD 

ELATE  NO. 

2*  *  * 

Loads 

e 

-  .  66  1  4E+03> 

. 4 1 76E +04 

.  0000E  +  00 

. OOOOE +  00 

.  OOOOE  +  Oi  i 

.  (>  >■  '*'£!  4  00 

Loads 

9 

1204E+O4 

. 3929E+04 

.  OOOOE  +  00 

. OOOOE+OO 

.  i'.hjE  +  00 

.  00'. u  >E  +  00 

Loads 

16 

. 6394E+03 

-  .  40B4  E  +  04 

.  OOOOE  +00 

. OOOOE+OO 

.  00'  >0E+ 00 

.  0  ..!•  >0E  +  "0 

Loads 

15 

•  1  306E  '♦•04 

4021E+04 

■  OOOOE+OO 

. OOOOE+OO 

.  0  X»OE  +  00 

.  00'X*E 

Stress 

MEM 

8562E+03 

2079E+05 

.  1 57BE+04 

-.731 9E+03 

-.  209 1E  +  05 

4. 5 

+++0UAD 

ELATE  NO. 

3-*** 

Loads 

15 

- . 1 306E+04 

. 4021E+04 

. OOOOE+OO 

. OOOOE + 00 

.  OOOOF  +  00 

.  OOOOE  +  0 '  • 

Loads 

16 

1883E+04 

. 3680E+04 

. 0000E + 00 

. OOOOE+OO 

.  OOOOE+OO 

.  •  »  i' ):  i£  -f  r,r_j 

Loads 

. 1270E+04 

- . 3974E+04 

.  OOOOE+OO 

. OOOOE +00 

.  OOOOE +00 

•  Oil  X*E  00 

Loads 

n 

. 1919E+04 

— .  3767E+U4 

•  OOOOE+OO 

. OOOOE +00 

.  OOOOE+OO 

.  <:*■  iOoe  +  i.io 

Stress 

MEM 

-. 856  IE +03 

2079E+05 

. 1 579E+04 

-. 7319E+03 

-.  209  IE +05 

4.5 

♦♦♦QUAD 

PLATE  NO. 

4  +  *  * 

Loads 

1919E+04 

. 3767E+04 

.  OOOOE  +  OO 

. OOOOE+OO 

.  OOOOF.  +  00 

.  OOUi-.e+OO 

Loads 

r-l  -»• 

2436E+04 

. 3340E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

•  OOOOE  +  0U 

Loads 

30 

. 1 870E+04 

— . 36B7F+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

•  ,.l>’>('uE  +  00 

Loads 

29 

. 2485E+04 

34  20E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

-. S561F+03 

2079F+05 

.  157BE+04 

-.731 9E+03 

-. 2091E+05 

4.5 

***  QUAD 

PLATE  NO. 

5*** 

Loads 

29 

2485E+04 

. 3420E+04 

.  OOOOE  +  OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+ 00 

Loads 

30 

2928 E +04 

. 291BE+04 

•  0000E  +  0  0 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

37 

. 2424E+04 

3349E+04 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE +00 

Loads 

36 

. 2909E+O4 

-. 2989E+04 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE  +‘  ‘0 

Stress 

MEM 

- . B56 1 E  +  03 

2079E+05 

.  1 578E+04 

7319E+03 

-. 209 IE +05 

4.5 

**+0UAD 

PLATE  NO. 

6*  +  * 

Loads 

36 

2989E+04 

. 29B9E+04 

.  OOOOE  +  OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

37 

3349E+04 

. 2424E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE +00 

Loads 

44 

. 291BE+04 

— . 2926E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

43 

. 3420E+04 

24S5E+04 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE + 00 

St  r  ess 

MEM 

—  .  B  3  6  2  E  +  O  3 

2079E+05 

. 1 579E+04 

-.731 9E+03 

-. 209  IE +  05 

4. 5 

**+0UAD 

PLATE  NO. 

7  +  +  + 

Loads 

43 

- . 3420E+04 

. 24B5E+04 

.  OOOOE  +  OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

44 

- . 36S7E+04 

. 1 870E+04 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

• OOOOE+OO 
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AGES  3D 

=  Copyright  <c)  19B4 

Cel est i a  1 

So-f  t  war  e 

Inc.  1 

Ver  s i on 

1.1  02/01 /BS 

LTHD 

mu:  :le?  bral 

e  t  her  ma 1 

load  -  t l  t  an i urn 

Lord  C  t 

•s  e-  1  : 

?o 

Lor-'i; 

Kent-  F 

Fy 

Fp 

M; 

M  , 

tt;* 

Stress 

S  l  ■  r-  4  Ei  am*  X 

S i qma  V 

7 au  X  V 

Si  ama  l 

Siguir  2 

A 1 1  q  1  e 

Stress 

Sti  ear  XZ 

S  h  e  a  r  V  Z 

Lords 

F  I  .  7340E+04 

-.  247  t>E  +  04 

.  OOOOE+OO 

.  0*  'O'jE  +  (j'  * 

•  OC'OOE  +  ‘ . »  » 

.  O'  "  '■  >E  +'■": 

Lora  = 

1  .  37&7E+04 

-. 1919E+04 

.  OOOOE  +  00 

.  OouoL  +  '.m.i 

.  OOOOE  *♦  <  r 

.  "■  t 

Stress 

M  E.  ^  —  •  B  E»  c?  1 E  '  j  3 

-. 2079E+05 

. 1579E+04 

-. 771 9E+03 

-.  2091E+  "5 

4  .  F 

*  *  *  0000 

PLATE  NO. 

B  +  +  + 

Lords 

F  -.7-767E+04 

.  1919E+04 

.  OOOOE+OO 

.  0<  'C"  >E  +  00 

.  OOOOE +t"  1 

.  <  '00"E«-'  '■] 

Lords 

F  !  - . 39  7  4  E  +  04 

. 1 270E+04 

.  C.O00E  +  00 

.  00'  'OE  +  00 

.  OOOOE  +>:»’• 

.  OOC-.'E  +  OO 

Load  s 

F  0  . 3680E+04 

-. 1B87E+04 

. 0000E+OO 

. 000OE+00 

.  OOOOE  + 1  !*0 

•  OoOOE  +  00 

Loads 

F 7  .  4C’21E  +  <  >4 

- . 1 306E  + 04 

.  0000E +  OO 

. OOOOE  +  00 

.  OOOOE  +  00 

.  OOO1  'E  +  00 

Stress 

MEM  -.8561E+03 

-. 2079E+05 

. 1578E+04 

-.  7319E  +  07 

- .  2091 E  +05 

4. 5 

**  +  0UAL' 

FLAT  E  NO. 

+  * 

Load  s 

F-7  -.4021E+04 

•  1  3'.,6E  +  04 

. OOOOE +00 

.  OOOOE  +  o0 

.  f  >Of  'OE  +  i. "  > 

• OOOOE +  00 

Loads 

58  -.4C»B4E  +  <"'4 

. 6394E  +  03 

. OOOOE +00 

. OOOOE +00 

.  I' .  F  +  ’  ■ 

.  i_>000E  **■  '.•O 

Loads 

65  . 7929E+04 

1 284E+04 

. OOOOE +00 

. OOOOE  +  00 

•  OOOOE  +  O*.* 

•  Of  jOOE  00 

Loads 

o4  .  4176E+04 

~ .  6 1>  1  4  E  +  ij  3 

.  OOOOE  +  00 

. OOOOE  +  00 

.  oc-.'t'E+i:".' 

.  000'. >E  0^0 

Stress 

MEM  -.e^olE+07 

- . 2079E+05 

.  1F.7BE+04 

- . 7719E+07 

-.  io9ie+of 

4.  F 

♦++0UAD 

PLATE  NO. 

1  0+  +  + 

Load  s 

64  -.417  6E  +04 

.  6>  6  1  4  E + u  3 

. OOOOE +  00 

. OOOOE +00 

>  OOOOE  + 1 "  > 

.  0(700E  +  0C> 

Lords 

6F  - . 4 1 34 E+ 04 

- . 740 IE +01 

.  OOOOE +00 

. OOOOE +oo 

.  000*  'E  +  0«  • 

.  C"  "CC'E  +  00 

Loads 

72  . 4082E+04 

6540E+03 

. OOOOE  + 00 

.  OOOOE+OO 

.  OOOOE  +  O1  1 

•  ‘O'j'^OE 

Loads 

71  •  4  Z.  EBF  +  04 

. B6F8E-09 

. OOOOE +00 

.  OOOOE  +  00 

-  00'»E  +  00 

. OOOOE+OO 

Stress 

MEM  - . 856  IF +07 

- . 2079E+05 

. 1579E+04 

-. 771 9E  +07 

-  .  209  l  E+Ci5 

4.5 

+++DUAD 

PLATE  NO. 

11*** 

Lords 

2  .  6  F  7  9  E  +  0  3 

. 3004E+04 

. OOOOE  +  00 

.  OOOOE  +00 

•  OOOOE  +  00 

. OOOOE +0O 

Loads 

7  -.11 13E+04 

. 2828E+04 

.  OOOOE +  00 

. 0000E+00 

.  OOOOE  +  C'(  > 

.  OC'C'C'E  +  00 

Loads 

1C’  -  .  6569E  +03 

-. 2967E+04 

• OOOOE + OO 

.  OOOOE  +00 

.  OOOOE  +  O1’.1 

.  0000E  +  O1  * 

Loads 

«  .11 16E+04 

-. 2665E+04 

. OOOOE+OO 

. 0000E+00 

.  OOC'OE  +  00 

.  OOOOE  +  C'C' 

Stress 

MEM  - . 1 776E+04 

-. 1 168E+05 

. 7849E+03 

-.  1714E  +  04 

-.  1 175E  +  05 

4.5 

♦++0UAD 

PLATE  NO. 

1  2  +  ♦  + 

Loads 

9  . 1759E+03 

.  3070E+04 

.  ooooe+oo 

.  OOOOE+OO 

.  OOOOE  +0C' 

• OOOOE+OO 

Loads 

10  - . 1 F42E+04 

. 26 1 9E+04 

. 0000E+00 

. OOOOE+OO 

.  OC'C'C'E  +0C' 

.  OC'OC'E  +  00 

Loads 

17  - . 1 846E+03 

- . 3073E+04 

. 0000E+00 

.  OOOOE+OO 

.  OC'C'C'E  + 1*0 

, OOOOE + 00 

Loads 

16  . 1551E+04 

- . 2656E+04 

. 0000E+00 

. OOOOE+OO 

.  OC'C'C'E  +0C1 

. OOOOE +0O 

Stress 

MEM  - . 1 776E+04 

-. 1 168E+05 

. 7849E+03 

-. 1714E+04 

-.  1 175E+05 

4 . 5 

+**0UAD 

PLATE  ND. 

1  3*  +  * 

Loads 

1  b  ~  .  3  O  &  5  E  +  0  3 

. 3060E+04 

. 0000E+00 

.  OOOOE+OO 

.  C'OC'C'E  +  0C' 

• OOOOE + 00 

Loads 

17  - . 1 972E+04 

. 2345E+04 

. 0000E+00 

.  OOOOE+OO 

.  OC'C'C'E +  C'0 

. OOOOE +00 

Loads 

24  . 2921E+03 

- . 3025E+04 

.  0000E+00 

.  OOOOE+OO 

.  OOC'C'E+C'O 

. OOOOE+OO 

Loads 

27  . 1 947E+04 

- . 2380E+04 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE +00 

Stress 

MEM  - . 1 776E+04 

1 168E+05 

. 7B46E+03 

-.  1714E  +  C.4 

-.  1 1 75E  +  05 

4.5 

♦♦♦QUAD 

PLATE  NO. 

1  4**  * 

Loads 

27  -.781 4E+03 

. 2974E+04 

.  0000E+00 

. OOOOE+OO 

.  OC'C'C'E +00 

. OOOOE+OO 

1-12- 
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=■  Copyright  ( c )  1984 

Celestial  So-ftware 

Inc.  = 

Ver s l on 

1.1  02/01/BF. 

LTMD  mu  n : 1 p  bral 

e  thermal 

load  -  titanium 

»,* 

L  Cods 

Node 

F 

FV 

F  r 

M 

My' 

Mr 

St  r ess 

Sur  + 

S 1  q  m  a  > 

S 1 qma  V 

Tan  X  r 

S  i  q  rr.  a  1 

Si q*-  2 

A  c  1 

Stress 

Shear  XT 

St  1  ear  VZ 

L  oads 

24 

- . 2275E+04 

.  20 1 4E  +  04 

,  00v*0t  '.‘0 

.  OOOOE  ■*'  »0 

.  Ov-  ’OE  *  .»:■ 

. " . [ 

L  oads 

31 

•  761  7  E  + ». 1 3- 

-  .  2S42E  +04 

.  OOOOE-*- 00 

.  OOOOE  +  1  >'  • 

.  0'd""E  *  1 

.  "  ■  ■  <E 

Loads 

3,1 

. 2295E+04 

- . 2046E+<:>4 

•  0000E  +  00 

•  OOOOE  ♦  <.’0 

.  OOOOE  + 

.  ■  •  >  -OE 

Stress 

MEM 

—  •  1  7  7e>E  *+•  04 

—  «  1 1 6 BE  +  05 

. 7645E+03 

-.171 4E+04 

-.  1  1  75E  ♦ 1  >5 

4. 

DUAD 

plate  NO. 

15  +  ** 

L  cads 

30 

1Z37E+04 

. 28 1 5E+04 

•  000 OE  +  00 

.  00*  'OE  +  00 

•  OOOOE  *♦  O'  • 

.  0  -E 

Loads 

31 

-. 25o3E+04 

. 1 633E+04 

•  OOOOE  +  00 

.  O000E+  00 

.  ooooe + oo 

.  <  "  'MUE 

Loads 

38 

. 1212E+04 

~  •  2 7B6E  + u4 

.  OOOOE  +  00 

. OOOOE + 00 

.  OOOOE  +  0 

.  1  ,,-i.  m  ,r 

Loads 

37 

.  2587E  +  04 

1662E+04 

.  OOOOE +00 

.  OOOOE  +i.*0 

.  00'*M  'E  -4-  <[n*J 

.  •  »■  "  »or 

Stress 

MEM 

1 776E+04 

1  168E+05 

. 7846E+o7 

-.  1  7  1  4E  + 1’4 

-.11 75E+05 

4 . 

*  +  *0'JAD 

F-LATE  NO. 

1  o*  +  + 

Loads 

37 

1 o62E  +  04 

. 25B7E+04 

.  OOOOE +  00 

,  OOOOE  + 00 

.  000(  »E  +  00 

,  m, 

L.  cads 

38 

-. 27B7E+04 

. 1213E+04 

,  +00 

.  OOOOE  +00 

. OOOOE + 00 

.  ‘.»OoOE 

Loads 

45 

.  1  604E+O4 

—  •  1‘567-E*  04 

.  OOOOE  +  00 

.  0000E+  00 

.  OOoOE+OO 

. OOOOE 

Loads 

44 

. 2815E+04 

1237E+C4 

.  0000E  +00 

. OOOOE+OO 

.  OOOOE  +  00 

.  O'  "TOE 

St  r  ess 

MEM 

— .  1776E  +  '.'4 

1  16BE  +  05 

. 7B45E+03 

-  .  1 71 4E +04 

-.  1  175E  +  05 

4. 

***0UAD 

PLATE  NO. 

1  7*** 

Loads 

44 

- . 2046E+04 

. 2295E+04 

.  OOOOE  +  OO 

. OOOOE + 00 

.  OOOOE+OO 

.  000'  >E 

Load  s 

45 

2942E+04 

.  761  S'E+03 

.  0000E +00 

. OOOOE+OO 

. OOOOE +00 

.  000  ;»e 

Loads 

KT 

. 2015E+04 

2276E+04 

. 0000E +00 

. OOOOE+OO 

. OOOOE +00 

.  OOOOE 

Loads 

51 

. 2974E+04 

7812E+03 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE 

St  r  ps  s 

MEM 

- .  1 7  76E  +04 

-.11  68E+05 

. 7844E+03 

-. 1714E+04 

-.11  75E+05 

4. 

*  *  *  0  U  A  B 

■-'LATE  NO. 

1  B  +  *  + 

Loads 

51 

23B0E+04 

. 1946E+04 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  OF"  *0E 

Loads 

52 

3025E+04 

. 2923E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

•  OOOOE 

Loads 

59 

. 2346E+04 

1 932E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

5S 

. 3059E+04 

—  . 3064  E +03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

•  OOOOE 

St  r ess 

MEM 

-. 1776E+04 

1  1 6BE  +  05 

.  7849E+03 

1714E+04 

1 175E+05 

4. 

♦♦♦QUAD 

F'LATE  NO. 

1  9**  + 

Loads 

58 

2655E+04 

. 1 550E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE 

Loads 

59 

3033E+04 

1B47E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

• OOOOE 

Loads 

66 

. 2619E+04 

1 542E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE 

Loads 

65 

. 3070E+04 

. 1759E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE 

Stress 

MEM 

— . 1 776E+04 

1 168E+05 

. 7847E+03 

-.  1714E+04 

-. 1 1 75E+05 

4. 

***QUAD 

PLATE  NO. 

20+** 

Loads 

65 

2865E+04 

. 1 1 16E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE 

Loads 

66 

2967E+04 

- . 6569E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE 

Loads 

73 

. 2828E+04 

-.11 13E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE +00 

.  OOOOE 

Loads 

72 

. 3005E+04 

. 6540E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE 

^  pc  C 

MEM 

1 776E+04 

-. 1 168E+05 

. 7845E+03 

-. 1714E+04 

-. 1 175E+05 

4 . 

UJ  LU 


Loads 

Node 

F:: 

Fy 

Pz 

M- 

My 

Mz 

St  r es  s 

S.  r  4 

S  l  q  m  a  X 

S ] qma  V 

Tau  X  V 

Sigma  1 

Sigma  2 

Ana  1  e 

Stress 

Shea  r  x  Z 

Shear  YZ 

***OUAD 

PLATE  NO.  2 

1  *  *  * 

L  o  a  d  s 

.111 7F+04 

. 6274E+07 

•  0000E  +  00 

. 0000E  +  00 

. OOOOE  +  00 

.  ( 

>000E  +  00 

Loads 

4 

-.  1202F  + 1  '4 

.  50 1  (">E +03 

.  OOOOE+OO 

. OOOOE  +00 

. OOOOE+OO 

.  ( 

>  >00E*  vO 

L  o  a  d  s 

1  1 

-.  1  109E+04 

- . 6B2BE +07 

.  0000E+00 

. OOOOE+OO 

. OOOOE + 00 

.  ( 

’OOOE  +  OO 

Loads 

1  V 

.  1  1  9-t  +'.‘4 

-. 4455E+07 

•  0000E  "4-00 

. OOOOE+OO 

. OOOOE+OO 

.  ( 

>000E  +  00 

Stress 

Mfc  M 

- . 2052E-(>4 

- . 2277E+04 

. 1 781E+02 

-. 2051E+04 

2279E+04 

4.5 

*  +  *0lJAD 

PLATE  NO.  2 

2  +  +  + 

L  oa  d  s 

1 

.  1  001  E  -*  <  4 

. 7974 E +07 

, 0000E  +  00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE  +  00 

Loads 

1  1 

-.  12e5E+04 

. 7069E+03 

•  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  < 

•OOOE  +  00 

Leers 

1  S 

-  .  ^881  E  -  '3 

- . B479E+03 

. 0000E+00 

. OOOOE+uO 

. OOOOE+OO 

.  ( 

•OOOE  +  OO 

Loads 

1  ~ 

.  1Z52E+04 

-. 2529E+03 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

• OOOOE+OO 

St  r ess 

ME  M 

-  .  205?  t  +  04 

-. 227BE+04 

.  1 789E+02 

-. 205  IE +  04 

- . 2279E+04 

4. 5 

+  *  +  0lJAD 

PLATE  NO.  2 

Loads 

1  7 

•  664  e>E  +  1  ‘3 

. 9406E+03 

.  0000E+00 

. OOOOE+OO 

. OOOOE + 00 

.  i 

XOOOE+ 00 

Loads 

IB 

-. 129BE+04 

. 1052E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE  +  OO. 

Loads 

<"'>e 

-. B437E+03 

-. 9920E+03 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  ( 

•OOOE  +  O’O 

Loads 

24 

.  1  277E+04 

-. 5778E+02 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  ( 

•OOOE  +  OO 

Stress 

MEM 

—  •  205 2 E  +  '.‘4 

-. 2277E+04 

.  1 787E+02 

-. 2051E+04 

-. 2279E+04 

4.  5 

***0UAD 

PLATE  NO.  2 

4  +  *  + 

Loads 

24 

•  7u6 BE**  03 

. 1 064E+04 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  < 

>000E  +  00 

Loads 

n  er 
—  .J 

-. 1 298E-04 

- . 99778 +02 

.  C»000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  i 

•  OOOE +00 

Loads 

-.  6779E+03 

-.11 12E+04 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  < 

>000E  +  0O 

Loads 

3  1 

.  1  269E  -*-04 

. 1 465E+03 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  ( 

•OOOE  +  OO 

St  r  es  s 

MEM 

-. 2052E+04 

-. 2277E+04 

.  1 7B6E  +  02 

-. 205 IE +04 

-. 2279E+04 

4.5 

*■  *  ■*-  D  l J  A  D 

ELATE  NO.  25**+ 

Loads 

3  1 

. 57 1 5E  +  03 

. 1 162E+04 

.  0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  ( 

•OOOE  +  OO 

Loads 

1267E+04 

— ■ 3u 12E+ o 3 

.  0000E+00 

. OOOOE+OO 

. OOOOE+OO 

-  < 

•OOOE+OO 

Loads 

39 

-. 4956E+03 

- . 1 204E+04 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  c 

•OOOE  +  OO 

Loads 

38 

.  1231E+04 

. 3433E+03 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  < 

•  OOOE  +  OO 

Str  ess 

MEM 

2052E+04 

2277E+04 

.  1 769E  +  02 

-.  2051E+04 

2279E+04 

4.5 

***0UAD 

PLATE  NO.  2 

6*** 

Loads 

38 

. 3434E+03 

. 1231E+04 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  c 

•  OOOE  +  OO 

Loads 

39 

-.  1 204 E  +  04 

-. 4955E+03 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

46 

-.301  IE  +  03 

1 267E+04 

.  0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  C 

'OOOE  +  00 

Loads 

45 

. 1 162E+04 

. 5316E+03 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

2052E+04 

2277E+04 

.  1 796E  +  02 

-.  2051E  +  04 

-. 2279E+04 

4 . 5 

***DUAD 

PLATE  NO.  2 

7  *-  *■*- 

Loads 

4  5 

•  1 466E  +  03 

. 1 269E+04 

.  0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  b 

•OOOE  +  OO 

Loads 

46 

-.11 12E+04 

-. 677BE+03 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

• OOOOE+OO 

Loads 

53 

-. 9937E+02 

1 298E+04 

. 0000E+00 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

cr  <—> 

. 1065E+04 

•  7  06SE+03 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  < 

•OOOE+OO 
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LTHD  muzzle  br^l e  thermal  load 


1 1 t  an i urn 


L  o  a  d  La 

sc  1  : 

7: 

Loads 

Node 

F> : 

Fv 

F: 

M 

My 

Mr 

Stress 

Sur  i 

S  i  a  in  a  X 

S  l  a  nr.  a  V 

T  c^U  X  r 

S  1  Q  m  a  1 

Si Qma  2 

An  q  1  e 

St  rets 

Shear  XZ 

Shear  Y  7 

St  r  ess 

MEM 

2052E+04 

-. 2277E+04 

.  1  80 1E  +  02 

-. 2051 E+04 

-.  2279E-*-04 

4 . 5 

+++0UAP  F'LATE  NO.  2 

B+  +  + 

Loads 

C  '1 
— 

-. 5379E+02 

.  1 277E  +04 

. 0000E +  00 

.  OOOOE  +  00 

. OOOOE +00 

•  OOOOE  +  ( 

Loads 

C  7 

-.991 9E  +  03 

- . 84  74E +03 

.  OOOOE +  0< j 

.  OOOOE+OO 

. OOOOE  +  00 

.  >0E  + 1 

H 

Loads 

60 

. 1 052E+03 

-.  1  29SE+04 

.  OOOOE  +  00 

.  0'"'  oe  +oo 

. OOOOE+OO 

.  00O0F.  +  1 

»o 

Loads 

59 

. 9405E+03 

.  8c*4 6E +  07 

.  OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE + 1 

>0 

Stress 

MEM 

2052E+04 

-. 2277E+04 

.  17b7E  +  (.'2 

2051 E+04 

-. 2279E+04 

4. 4 

***PUAD  F'LATE  NO.  2 

9  +  *  + 

Loads 

f,Q 

- . 2529E+07 

.  1252E  +04 

. 0000E +00 

. OOOOE+OO 

. OOOOE +00 

. 000 0E  +  > 

•  0 

lO?  ds 

60 

84 7 9E -*-(".>3 

- . 9B62E+03 

. 0000E  +  00 

.  0000E  +  00 

. OOOOE+OO 

. OOOOE  + 1 

><_) 

Loads 

67 

.  3069E+U7' 

-. 1265E+04 

, 0000E  +  00 

.  OOOOE  +00 

. OOOOE +00 

.  OOOOE  +  ( 

M  J 

Loads 

66 

. 7939E+03 

. 100 IE +04 

. 0000E+00 

. OOOOE+OO 

. OOOOE  +  00 

.  OOOOE +  ■ 

>0 

Stress 

MEM 

2052E+04 

-. 2278E+04 

.  1  787E  +  02 

-. 205 1 E+04 

-. 2279E+04 

4. 5 

+++0UAD  FLATE  NO.  7 

o*  +  *• 

^oads 

66 

4457E+03 

. 1 197E+04 

. OOOOE+OO 

.  OOOOE  +  00 

. OOOOE+OO 

•  OOOOE  + 1 

1 « ' » 

L  oads 

67 

6B27E+03 

-. 1 109E+04 

. 0000E + 00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE +  > 

>0 

Loads 

74 

. 5 00 BE +03 

-. 1 202E+04 

.  000* jE  +  00 

. 0000E +00 

. OOOOE +00 

. OOOOE  * 1 

Loads 

75 

. 6275E+03 

. 1 1 13E+04 

.  o,.,>.'OE+up 

. 0000E  +  00 

. OOOOE+OO 

. OOOOE + 1 

*0 

Stress 

MEM 

-. 2052E+04 

-. 2277E+04 

. 1 785E+02 

- . 2051 E+04 

-. 2279E+04 

4. 5 

*  +  +  0UAD  F'LATE  NO.  7 

1  *  *  + 

Loads 

4 

. 1 202E+04 

-. 1596E+04 

. 0000E +00 

. 0000E +00 

. OOOOE+OO 

,  OOOOE 

■o 

Loads 

5 

9462E+07 

-. 1653E+04 

. 0000E +00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE +  * 

i0 

Loads 

12 

1  193E+04 

.  1  4  85E  +  04 

• OOOOE +00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE +  > 

\  0 

Loads 

1  1 

. 9374E+03 

. 1 7o4E+04 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE +  ■ 

>0 

Stress 

MEM 

170 IE +04 

. 6487E+04 

-. 6482E+07 

. 6574E+04 

-. 1 752E+04 

-85.5 

♦♦♦QUAD  FLATE  NO.  7 

2  +  +  + 

Loads 

1  1 

.  1437E+04 

-.  1388E  +  04 

. 0000E +00 

. OOOOE+OO 

. OOOOE+OO 

,  E  0  O 

Loads 

12 

—  . 6 7 59 E  +  03 

-. 1 781 E+04 

. 0000E+00 

. 0000E  +  00 

. OOOOE+OO 

.  OOOOE  + 1 

>0 

Loads 

19 

-.141 1E+04 

. 1 260E+04 

. 0000E +00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

IB 

. 6498E+03 

. 1809E+O4 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE +  1 

M  j 

Stress 

MEM 

- . 1 701 E+04 

. 6467E+04 

-. 6481 E+03 

. 6534E+04 

-. 1 752E+04 

-85.5 

***PUAD  F'LATE  NO.  3 

Loads 

18 

.  1 636E+04 

- . 1 1 46E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE +( 

»o 

Loads 

19 

-. 3891 E+03 

-. 1864E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE +  * 

)<> 

Loads 

2e> 

-. 1 593E+04 

. 1 043E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

LOSdt 

C 

4—  wJ 

. 3464E+03 

. 1 967E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Stress 

MEM 

-. 1701 E+04 

. 6483E+04 

- . 6480E+03 

. 6534 E+04 

-. 1 752E+04 

-85.5 

**  +  PUAD  F'LATE  NO.  3 

4*  +  + 

Loads 

*-1  C 
wJ 

.  1  795E+04 

—  .87  6(.>E  +  03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

26 

- . 9250E+02 

- . 1 902E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  ooooe+<: 

iO 

Loads 

-. 1 737E+04 

. 781 1 E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 
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=====  I  M  ft 

G  E  S  3D 

=  Copyright  ( c )  1984 

Cel est i al 

Software  Inc.  = 

Ver  s l on 

1.1  02/01/85 

LTHD 

muzzle  bral 

e  thermal  load  -  titanium 

vjy'v 

-"Xyl; -.y.y 

•  V.V 

fVvVv/ 

Load  Cate  1  : 


Loads 

Node 

Fx 

Fv 

Fz 

M 

My 

Mr 

Stress 

Sort 

S l gma  X 

Si  gma  V 

Tau  XY 

S  l  q  m  a  1 

Sigma  2 

Ang  1  e 

Stress 

Shear  XZ 

Shear  VZ 

Stress 

MEM 

1701E+04 

. 6483E+04 

6432E+03 

.  6534E  +  04 

-. 1 752E+04 

-85.5 

+++0UAD 

PLATE  NO. 

35**  # 

Loads 

T_ 

. 1910E+04 

5845E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

3  *7, 

.  206  IE +03 

1 893E+04 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE  +  0<1 

Loads 

40 

1 83BE+04 

. 4999E+03 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OC 

Loads 

39 

— . 27B3E+03 

. 1 97BE+04 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE +0C 

Stress 

MEM 

170  IE +  04 

. 6483E+04 

- . 6480E+03 

. 6534E+04 

-. 1752E+04 

-85.  5 

*  *-  -fr  DU  AD 

FLATE  NO. 

36  +  *  * 

Loads 

39 

. 1 97BE+04 

2784E+03 

. 0000E+00 

. OOOOE+OO 

. OOOOE +00 

.  0000 E  +  OC 

L  o  a  d  s 

40 

.  49OBE+03 

1B3BE+04 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE  +  OO 

Loads 

47 

1B93E  +  04 

• 2u6 1 E  +  03 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE +0C 

Loads 

46 

5845E+03 

. 1910E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Stress 

MEM 

1701E+04 

. 64S3E+04 

-. 64B2E+03 

. 6534E+04 

-. 1 752E+04 

-85.5 

*  * QUAD 

PLATE  NO.  37++* 

Loads 

46 

. 1 997E+04 

. 3439E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

47 

. 7812E+03 

1 737E+04 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

54 

1 902E  +  04 

9263E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE +0'! 

Loads 

53 

— . B763E  +<_>3 

. 1 795E+04 

.  OOOOE  +  OO 

. 0000E+ 00 

. OOOOE+OO 

.  OOOOE  +  OO 

Stress 

MEM 

1701E+04 

. 6483E+04 

-. 6482E+03 

. 6534E+04 

-.  1  752E+04 

-85.5 

+++0UAD 

PLATE  NO.  38*++ 

Loads 

53- 

.  196SE+04 

. 3463E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

54 

. 1 043E+04 

1 593E+04 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

61 

1  864E  +  04 

- . 3890E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE +03 

Loads 

60 

1  146E  +  04 

. 1 636E+04 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

1 701 E +04 

. 6433E+U4 

-. 6480E+03 

.  6534E+04 

-.  1 752E+04 

-85.5 

♦  *  +  QUAD 

PLATE  NO. 

39*  +  + 

Loads 

60 

. 1 889E+04 

. 6499E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE +03 

Loads 

61 

. 1 2B0E+04 

-.141 1E+04 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

68 

1 780E+04 

— .  6763>E  +  03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

67 

1 3B8E+04 

.  1437E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE +  '.‘>3) 

Stress 

MEM 

1701E+04 

. 6483E+04 

-. 6482E+03 

. 653 4 E +04 

-. 1 752E+04 

-85.5 

+++0UAD 

PLATE  NO. 

4  0  *  *  + 

Loads 

67 

.  1  764E+04 

. 9374E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

• OOOOE+OO 

Loads 

68 

. 1 4B5E+04 

-.  1  193E+04 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

75 

1 653 E +04 

-. 9462E+03 

. 000 OE +00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

74 

1 596E+04 

. 1 202E+04 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  003>0E  +  00 

Stress 

MEM 

1701E+04 

. 6483E+04 

-. 6481 E+03 

. 6534E+04 

-. 1 752E+04 

-85.5 

♦♦♦QUAD 

PLATE  NO. 

4  1  *** 

Loads 

5 

. 9462E+03 

-. 2568E+04 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE  +  3" 

Loads 

6 

— . 54 1 8E+03 

-. 2572E+04 

.  0000E +00 

. OOOOE+OO 

. OOOOE+OO 

.  0003-E  +  31 

Loads 

13 

9373E+03 

•  2  4  5  6  E  +  0  4 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  00 OOE  +  Jl 

F  -• 

===============  IMAGES  3D  =============== 

=  Copyright  (c)  1 984  Celestial  Soltwsre  Inc. 


Version  1.1  02/01/85 

LTHD  mu: : 1 e  brake  thermal  load  -  titanium 


Load  Case  1 


35 


Loads 

Node 

Fx 

Fy 

Fz 

Mx 

My 

Mz 

Stress 

Surf 

Sigma  X 

Sigma  Y 

Tau  XY 

Sigma  1 

Sigma  2 

Angle 

Stress 

Shear  XZ 

Shear  YZ 

Stress 

MEM 

1 050E+04 

. 1027E+05 

— .  B965E+03 

. 1034E+05 

-. 1 121E+04 

-85.5 

***C!UAD  PLATE  NO.  42*** 

Loads 

12 

. 1 336E+04 

— . 23BBE+04 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

13 

-. 1327E+03 

— . 2625E+04 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

20 

131 0E+04 

. 2279E+04 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

19 

. 1 065E+03 

. 2734E+04 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Stress 

MEM 

1050E+04 

. 1027E+05 

— . 8966E+03 

. 1034E+05 

1 121E+04 

-85.5 

***QUAD  PLATE  NO.  43*** 

Loads 

19 

. 1693E+04 

-. 2149E+04 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

20 

. 2797E+03 

— . 2613E+04 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

27 

-. 1 650E+04 

. 2046E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

26 

3227E+03 

. 2717E+04 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Stress 

MEM 

1 050E+04 

. 1027E+05 

-. 8967E+03 

. 1034E+05 

-. 1 121E+04 

-85.5 

***QUAD  PLATE  NO.  44*** 

Loads 

26 

. 2009E+04 

-. 1 B58E+04 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

27 

. 6849E+03 

— . 2537E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

34 

-. 1 950E+04 

. 1762E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

33 

— . 7436E+03 

. 2633E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

« OOOOE+Oo 

Stress 

MEM 

1050E+04 

. 1 027E+05 

— . 8966E+03 

. 1 034E+05 

-. 1 121E+04 

-85.5 

***QUAD  1 

PLATE  ND.  45*** 

Loads 

.  j» 

. 2274E+04 

-. 1521E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

34 

. 1074E+04 

2399E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

41 

— . 2202E+04 

. 1 435E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

40 

1 147E+04 

. 2485E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Stress 

MEM 

— . 1050E+04 

. 1027E+05 

— . 8969E+03 

. 1 034E+05 

-. 1 121E+04 

-85.5 

***QUAD  1 

PLATE  NO.  46*** 

Loads 

40 

. 2485E+04 

-.  1 147E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

41 

. 1435E+04 

— . 2201E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

48 

— . 2399E+04 

. 1 073E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

47 

-. 1521E+04 

. 2275E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

1050E+04 

. 1027E+05 

— . 8965E+03 

. 1034E+05 

-. 1 121E+04 

-85.5 

***QUAD  PLATE  NO.  47*** 

Loads 

47 

. 2633E+04 

- . 7437E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

48 

. 1 762E+04 

-. 1950E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

55 

— . 2537E+04 

. 6850E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

54 

-. 1 858E+04 

. 2009E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Stress 

MEM 

1 050E+04 

. 1 027E+05 

-.  8966E+03 

. 1 034E+05 

-. 1 121E+04 

-85.  5 

***QUAD  PLATE  NO.  48*** 

Loads 

54 

. 27 1 7E+04 

-. 3226E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

55 

. 2045E+04 

-. 1 650E+04 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

62 

— . 2613E+04 

. 2794E+03 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

1-12-1987 
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Version  1.1  02/01/85 


LTHD  muzzle  brake  thermal  load 


ti tani um 


Load  Case  1 : 

2 


Loads 

Node 

Fk 

Fy 

Fz 

M:; 

My 

Mz 

Stress 

Sur-f 

Sigma  X 

Sigma  Y 

Tau  XY 

Sigma  1 

Sigma  2 

Angle 

Stress 

Shear  XZ 

Shear  YZ 

Stress 

MEM 

-. 1050E+04 

. 1 027E+05 

-.  8969E+03 

. 1 034E+05 

-. 1 121E+04 

-85.5 

***QUAD  PLATE  NO.  49*** 

Loads 

61 

. 2735E+04 

. 1 063E+03 

.  0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

62 

•227BE+04 

-. 1310E+04 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

69 

-. 2625E+04 

-. 1 327E+03 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

68 

— . 23BBE+04 

. 1 336E+04 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Stress 

MEM 

-. 1050E+04 

. 1027E+05 

— . 8965E+03 

. 1034E+05 

-. 1 121E+04 

-85. 5 

***QUAD  PLATE  NO.  5 

Loads 

68 

. 26B4E+04 

. 5329E+03 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

69 

. 2455E+04 

-. 9374E+03 

. OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

76 

-. 2572E+04 

—.541 6E+03 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

75 

— . 2567E+04 

. 9462E+03 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Stress 

MEM 

1050E+04 

. 1027E+05 

— . 8966E+03 

. 1 034E+05 

-. 1 121E+04 

-85. 5 

***0UAD  PLATE  NO.  5 

1  +** 

Loads 

6 

. 54 1 8E+03 

-. 3470E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

7 

. 3142E-09 

-. 3412E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

14 

- . 533BE+03 

. 3370E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

13 

-. B024E+01 

. 3513E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Stress 

MEM 

- . 2646E+03 

. 1377E+05 

-.11 12E+04 

. 1 386E+05 

— . 3521E+03 

-85.  5 

***QUAD  PLATE  NO.  5 

2*** 

Loads 

13 

. 1078E+04 

-. 3344E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

14 

. 5338E+03 

3370E+04 

. OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

21 

-. 1054E+04 

. 3244E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

20 

- . 5577E+03 

. 3469E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Stress 

MEM 

— . 2647E+03 

. 1377E+05 

-.  Ill 2E+04 

. 1 386E+05 

— . 3522E+03 

—85.  5 

***QUAD  PLATE  NO.  5 

3*** 

Loads 

20 

. 1588E+04 

3134E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

21 

. 1054E+04 

— . 3244E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

28 

-. 1549E+04 

. 3039E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

27 

-. 1 093E+04 

. 3339E+04 

. OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

— . 2647E+03 

. 1 377E+05 

-.11  1 1E+04 

. 1386E+05 

-. 3521E+03 

-85.5 

***QUAD  PLATE  NO.  5 

4*** 

Loads 

27 

. 2059E+04 

-. 2847E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

28 

. 1549E+04 

-. 3039E+04 

. OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

35 

— . 2005E+04 

. 2760E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

34 

-. 1 602E+04 

.31 27E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Stress 

MEM 

-. 2647E+03 

. 1 377E+05 

-.  1  1 1 1E+04 

. 1 386E+05 

— . 3522E+03 

-85.5 

***QUAD  PLATE  NO.  55*** 

Loads 

34 

. 2478E+04 

-. 2490E+04 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

35 

. 2005E+04 

-. 2760E+04 

.  OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

42 

-. 2413E+04 

. 2413E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 
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LTHD  muzzle  brake  thermal  load 


ti tani um 


if 


si 


r  lA- 

r.  v' 

r.  *  ' 


Load  Case  1 


Loads  Node 
Stress  Sur-f 
Stress 


Stress  MEM  - 


Loads 

Loads 

Loads 

Loads 


Stress  MEM  - 


Loads 

loads 

Loads 

Loads 

Stress 


: 

2 

F>: 

Pv 

Pz 

M>: 

My 

Mz 

Sigma  X 

Sigma  V 

Tau  XY 

Sigma  1 

Sigma  2 

Angle 

Shear  XZ 

Shear  YZ 

-.2647E+03 

. 1 377E+05 

-.11 1 1E+04 

. 1 386E+05 

-. 352 IE +03 

— B5.  5 

***QUAD  PLATE  NO.  56*** 

. 2B37E+04 

-. 207 IE +04 

. 0000E+00 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

•2413E+04 

-. 2413E+04 

. 0000E+00 

. OOOOE+OO 

• OOOQE+Oo 

.  OOOOE+OO 

— . 2760E+04 

. 2005E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

2490E+04 

. 247BE+04 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

— . 2646E+03 

. 1 37 7 E +05 

-. 1 1 1 1E+04 

. 1 386E+05 

-. 3520E+03 

-85.  5 

***QUAD  PLATE  NO.  5 

7*** 

. 3126E+04 

-. 1 602E+04 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. 2760E+04 

— . 2005E+04 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

-. 3040E+04 

. 1549E+04 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

-. 2B46E+04 

. 205BE+O4 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

- . 2647E+03 

. 1377E+05 

-.111 1E+04 

. 13B6E+05 

— . 3521E+03 

“05 . 5 

***QUAD  PLATE  NO.  SB*** 


Loads 

55 

. 3338E+04 

-. 1 093E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

56 

. 3040E+04 

-. 1 549E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

63 

-. 3245E+04 

. 1 054E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

62 

-. 3133E+04 

. 1 58BE+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Stress 

MEM 

— . 2646E+03 

. 1 377E+05 

-.111  1E+04 

. 1 386E+05 

— . 3520E+03 

-85.5 

***C!UAD  PLATE  ND.  59*** 

Loads 

62 

. 3468E+04 

— . 5573E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

63 

. 3245E+04 

1 054E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

70 

-. 3370E+04 

. 5337E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

69 

-. 3343E+04 

. 1 078E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE  +  OO 

Stress 

MEM 

— . 2646E+03 

.  1377E+05 

-.111 1E+04 

. 1386E+05 

— . 3521E+03 

-85.5 

***QUAD  PLATE  ND.  60*** 

Loads 

69 

. 35 1 3E+04 

-. 7924E+01 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

70 

. 3370E+04 

— . 5337E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

77 

-. 3412E+04 

. 1491E-08 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

76 

— . 3471E+04 

. 5416E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Stress 

MEM 

-. 2646E+03 

. 1 377E+05 

-. 1111E+04 

. 1 386E+05 

— . 3521E+03 

-85.5 
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mwm 


w 


t  % 


K'l 

y 
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SOLVE  REACTIONS 


Version  1.1  02/01 /BS 


f; 


LTHD  muzzle  brake  thermal  load  -  titanii 


Load  Case  1 


i 

I 

I 


1  f.v 

!  ^ 

I  < 


2°\ 

REACTIONS 


Node  F>: 


Fy  Fz 


M;< 


My  Mz 


1 


4 

5 

6 
7 

71 

72 

73 

74 

75 


. 0000E+00 
. 0000E+00 
. OOOOE+OO 
. 0000E+00 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. 4228E+04 
. 7086E+04 
. 3455E+04 
1095E+04 
-.422' 


. 4220E+O4 
. 7086E+04 
• 3456E+04 
1095E+04 
4221E+04 
6042E+04 
— . 3412E+04 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 


. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
• OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 


. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 


. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
» OOOOE+OO 
. OOOOE+OO 


. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 


30 
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LTHD  muzzle  brake  thermal  load  —  steel 

LOAD  CASE  1 


REFERENCE  TEMPERATURE  =-. 2500E+02 


PLATE  TEMPERATURES 


PI  ate 

Temp 

PI  ate 

Temp 

Plate 

Temp 

Plate 

Temp 

1 

. 2310E+03 

2 

.231 OE+03 

3 

.231 OE+03 

4 

. 231 0E+03 

5 

. 2310E+03 

6 

. 23 1 OE+03 

7 

.231 0E+03 

8 

.231 OE+03 

9 

. 23 1 OE+03 

10 

.231 OE+03 

11 

. 1 8B4E+03 

12 

. 1884E+03 

13 

. 1B84E+03 

14 

. 1 884E+03 

15 

. 1 8B4E+03 

16 

.  18B4E+03 

17 

. 1804E+O3 

18 

. 1884E+03 

19 

.  1B84E+03 

20 

. 1884E+03 

21 

.  1 409E+03 

22 

.  1 409E+03 

23 

.  1409E+03 

24 

.  1409E+03 

25 

. 1 409E+03 

26 

. 1409E+03 

27 

.  1409E+03 

28 

. 1 409E+03 

29 

.  1409E+03 

30 

.  1409E+03 

31 

.  9350E+02 

32 

. 9350E+02 

33 

•9350E+02 

34 

. 9350E+02 

35 

.  9350E+02 

36 

. 9350E+02 

37 

.  9350E+02 

38 

.  9350E+02 

39 

. 9350E+02 

40 

.  9350E+02 

41 

. 4610E+02 

42 

. 4610E+02 

43 

. 461 0E+02 

44 

. 46 1 0E+02 

45 

.  4610E+02 

46 

.  4610E+02 

47 

.  46 1 0E+02 

48 

. 46 1 0E+02 

49 

. 4610E+02 

50 

. 4610E+02 

51 

1300E+01 

52 

-. 1300E+01 

53 

-.  1 300E+01 

54 

-.  1 300E+01 

55 

1300E+01 

56 

-.  1300E+01 

57 

1300E+01 

58 

-. 1300E+01 

59 

1300E+01 

60 

-. 1300E+01 

1 

I 
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==============  IMAGES  3D  ============== 

Copyright  (c)  19B4  Celestial  Software  Inc. 


SOLVE  DISPLACEMENTS 


Version  1.1  02/01/85 


LTHD  muzzle  brake  thermal  load  -  steel 

LOAD  CASE  1 


APPLIED  LOAD  VECTOR 


3326E+05 

1570E+05 

.  0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

5903E+04 

— . 2812E+05 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

7079E+04 

2539E+05 

.  0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

7570E+04 

1B92E+05 

. 0000E+00 

. OOOOE+OO 

.  OOOOE+OO 

.  OOOOE+OO 

8075E+04 

1245E+05 

.  OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

85B1E+04 

— . 5983E+04 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

4543E+04 

1 368E+04 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

6569E+05 

1040E+05 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

1 1 66E+05 

. 1B43E+04 

.  OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

.  OOOOE+OO 

1 398E+05 

. 2218E+04 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

1495E+05 

. 2366E+04 

.  OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

.  OOOOE+OO 

1595E+05 

. 2529E+04 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

1695E+05 

. 26B4E+04 

.  OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

8974E+04 

. 1422E+04 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

6326E+05 

2055E+05 

.  OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

1 123E+05 

. 3648E+04 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

1 347E+05 

. 4375E+04 

.  OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

.  OOOOE+OO 

1440E+05 

. 4678E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

1 536E+05 

. 4989E+04 

.  OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

1632E+05 

. 5304E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

8641E+04 

. 2B08E+04 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

5926E+05 

3020E+05 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

1052E+05 

. 5359E+04 

.  OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

1262E+05 

. 6425E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

1 349E+05 

. 6B7BE+04 

.  OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

1439E+05 

. 7332E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

1529E+05 

. 7790E+04 

.  OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

8096E+04 

. 4125E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

53B1E+05 

3909E+05 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

9550E+04 

. 6938E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

1 145E+05 

. 8322E+04 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

1 225E+05 

. 8E99E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

1 307E+05 

. 9493E+04 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

13B8E+05 

. 1009E+05 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

7351 E+04 

. 5340E+04 

.  OOOOE  +  OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 
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=  =  =  =  =  =  =  =  =  =  =  =  =  =  =  IMAGES  3D  =  ===  =  «  =  =  =  =  =  *=  =  « 

=  Copyright  (c)  19B4  Celestial  Software  Inc.  = 


SOLVE  DISPLACEMENTS  Version  1.1  02/01/85 

LTHD  muzzle  brake  thermal  load  —  steel 

LOAD  CASE  1 


APPLIED  LOAD  VECTOR 


Node 

Fx 

Fy 

Fz 

Mx 

My 

Mz 

36 

— . 4703E+05 

-. 4703E+05 

. OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

37 

. 8347E+04 

. 8347E+04 

. 0000E+00 

. OOOOE+OO 

.  OOOOE+OO 

.  OOOOE+OO 

38 

.  1001E+05 

. 1001E+05 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

39 

. 1071E+05 

. 1070E+05 

. OOOOE+OO 

.  OOOOE+OO 

.  OOOOE+OO 

.  OOOOE+OO 

40 

.  1142E+05 

. 1 142E+05 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

41 

. 1213E+05 

. 1214E+05 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

42 

.  6425E+04 

. 6425E+04 

. OOOOE+OO 

.  OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

43 

- . 3909E+05 

— . 5381E+05 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

44 

.  6935E+04 

. 9553E+04 

.  OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

45 

.  8328E+04 

. 1 1 45E+05 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

.  OOOOE+OO 

46 

.  8898E+04 

. 1225E+05 

.  OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

47 

.  9490E+04 

. 1 307E+05 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

48 

.  1 009E+05 

. 1388E+05 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

49 

.  5340E+04 

. 7351E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

50 

-.  3020E+05 

— . 5926E+05 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

51 

. 5360E+04 

. 1 052E+05 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

52 

.  6424E+04 

. 1262E+05 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

53 

. 6876E+04 

. 1349E+05 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

54 

.  7334E+04 

.  1 439E+05 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

55 

.  7790E+04 

. 1529E+05 

. OOOOE+OO 

.  OOOOE+OO 

.  OOOOE+OO 

.  OOOOE+OO 

56 

.  4125E+04 

. 8095E+04 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

57 

— . 2055E+05 

— . 6326E+05 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

58 

.  3652E+04 

. 1 123E+05 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

59 

. 4372E+04 

. 1347E+05 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

.  OOOOE+OO 

60 

.  4 67 BE +04 

. 1 440E+05 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

61 

. 4991E+04 

. 1 536E+05 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

62 

.  5303E+04 

. 1 632E+05 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

63 

.  2808E+04 

. 864 1 E+04 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

64 

-.  1 040E+05 

— . 6569E+05 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

65 

.  1 847E+04 

. 1 166E+05 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

66 

.  2218E+04 

. 1 398E+05 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

67 

.  2363E+04 

. 1 495E+05 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

68 

.  2527E+04 

. 1 595E+05 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

69 

.  26S6E+04 

. 1 695E+05 

.  OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

.  OOOOE+OO 

70 

. 1421E+04 

. B974E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

71 

1570E+05 

— . 3326E+05 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

72 

-. 281 2E+05 

. 5902E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

73 

— .  2539E+05 

. 7079E+04 

. OOOOE+OO 

.  OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

74 

1891E+05 

. 7570E+04 

.  OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

75 

-. 1 245E+05 

. B075E+04 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

• OOOOE+OO 

===============  IMAGES  3D  =============== 

=  Copyright  (c)  1984  Celestial  Software  Inc.  = 

SOLVE  DISPLACEMENTS  Version  1.1  02/01/B5 

LTHD  muzzle  brake  thermal  load  -  steel 

LOAD  CASE  1 

APPLIED  LOAD  VECTOR 

Fx  Fy  Fz  Mx  My 

5983E+04  . B581E+04  .OOOOE+OO  . 0000E+00  .OOOOE+OO 
1368E+04  . 4543E+04  .OOOOE+OO  .OOOOE+OO  .OOOOE+OO 


. OOOOE+OO 
. OOOOE+OO 


=  Copyright  (c)  1984  Celestial  Software  Inc.  = 


SOLVE  DISPLACEMENTS  Version  1.1  02/01/85 

LTHD  muzzle  brake  thermal  load  -  steel 

LOAD  CASE  1 


DISPLACEMENTS 


T  r  a 

n  s  1  a  t  i 

o  n  5 

/ 

R  o 

t  a  t  i  o 

n  s 

Node 

X 

Y 

z 

/ 

X 

Y 

Z 

1 

. 5191E-02 

. 0000E+00 

. 0000E+00 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

2 

. 5953E-02 

. 0000E+00 

. 0000E+00 

/ 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. 6697E-02 

. 0000E+00 

. 0000E+00 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

4 

. 7226E-02 

. 0000E+00 

. 0000E+00 

/ 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

5 

. 7556E-02 

. 0000E+00 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

6 

. 7697E-02 

. 0000E+00 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

7 

. 7659E-02 

. 0000E+00 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

8 

. 5127E-02 

. 81 20E-03 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

9 

. 5890E-02 

. 9313E-03 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

10 

. 66 1 5E-02 

. 1048E-02 

. OOOOE+OO 

/ 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

1  1 

.71 37E-02 

. 1130E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

12 

. 7463E-02 

. 1 182E-02 

. OOOOE+OO 

/ 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

13 

. 7602E-02 

. 1204E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

14 

. 7564E-02 

. 1 1 98E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

15 

. 4937E-02 

. 1604E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

16 

. 5662E-02 

. 1840E-02 

. OOOOE+OO 

/ 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

17 

. 6369E-02 

. 2069E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

18 

. 6B72E-02 

. 2233E-02 

. OOOOE+OO 

/ 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

19 

.71 86E-02 

. 2335E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

20 

. 7320E-02 

. 237BE-02 

. OOOOE+OO 

/ 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

21 

. 72B4E-02 

. 2367E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

22 

. 4625E-02 

. 2357E-02 

. OOOOE+OO 

/ 

.  OOOOE+ 00 

. OOOOE+OO 

. OOOOE+OO 

23 

. 5304E-02 

. 2703E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

24 

. 5967E-02 

. 3040E-02 

. OOOOE+OO 

/ 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

25 

. 6439E-02 

. 3281E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

26 

. 6732E-02 

. 3430E-02 

. OOOOE+OO 

/ 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

27 

. 6858E-02 

. 3494E— 02 

■ OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

28 

. 6824E-02 

. 3477E-02 

. OOOOE+OO 

/ 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

29 

. 4200E-02 

. 305 IE— 02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

30 

. 4B16E-02 

. 3499E-02 

. OOOOE+OO 

/ 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

31 

. 541BE-02 

. 3936E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

32 

. 5646E-02 

. 4247E-02 

. OOOOE+OO 

/ 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

33 

.61 13E-02 

. 4441E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

34 

. 6227E-02 

. 4524E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

35 

. 61 96E-02 

. 4502E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

36 

.3671E-02 

. 3671E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

37 

. 4209E-02 

. 4209E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

38 

. 4736E-02 

. 4736E-02 

. OOOOE+OO 

/ 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

39 

.51 10E-02 

.51 10E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

40 

. 5343E-02 

. 5343E-02 

. OOOOE+OO 

/ 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 
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===============  IMAGES  3D  =============== 

=  Copyright  (c>  1984  Celestial  Software  Inc.  = 


SOLVE  DISPLACEMENTS  Version  1.1  02/01/85 

LTHD  muzzle  brake  thermal  load  -  steel 

LOAD  CASE  1 


T  r  a 

n  s  1  a  t  i 

o  n  s 

/ 

R  o 

t  a  t  i  o 

n  s 

Node 

X 

Y 

2 

/ 

X 

Y 

z 

41 

. 5442E-02 

. 5442E-02 

. OOOOE+OO 

/ 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

42 

. 5415E-02 

. 5415E-02 

. 0000E+00 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

43 

. 305 1 E— 02 

. 4200E-02 

. OOOOE+OO 

/ 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

44 

. 3499E-02 

. 4816E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

45 

. 3936E-02 

. 5418E-02 

. OOOOE+OO 

/ 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

46 

. 4247E— 02 

. 5846E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

47 

. 444 1 E— 02 

•6113E-02 

. OOOOE+OO 

/ 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

48 

. 4524E-02 

. 6227E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

49 

. 4502E-02 

. 6196E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

50 

. 2357E-02 

. 4625E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

51 

. 2703E-02 

. 5304E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

52 

. 3040E-02 

. 5967E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

53 

. 32B1E-02 

. 6438E-02 

. OOOOE+OO 

/ 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

54 

. 3430E-02 

. 6732E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

55 

. 3494E-02 

. 6858E-02 

. OOOOE+OO 

/ 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOEvOO 

56 

. 3477E-02 

. 6824E-02 

. OOOOE+OO 

/ 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

57 

. 1604E-02 

. 4937E— 02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

58 

. 1840E-02 

. 5662E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

59 

. 2069E-02 

. 6369E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

60 

. 2233E-02 

. 6B72E-02 

. OOOOE  +00 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

61 

. 2335E-02 

.71 86E— 02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

62 

. 2378E-02 

. 7320E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

63 

. 2367E-02 

. 72B4E-02 

. OOOOE+OO 

/ 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

64 

. 8121E-03 

. 5127E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

65 

. 93 1 3E-03 

. 58B0E-02 

. OOOOE+OO 

/ 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

66 

. 1 048E-02 

. 6615E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

67 

. 1 130E-02 

.71 37E-02 

. OOOOE+OO 

/ 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

68 

. 1 182E-02 

. 7462E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

69 

. 1 204E-02 

. 7602E-02 

. OOOOE+OO 

/ 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

70 

.  1  198E-02 

. 7564E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

71 

. OOOOE+OO 

. 5191E-02 

. OOOOE+OO 

/ 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

72 

. OOOOE+OO 

. 5953E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

73 

. OOOOE+OO 

. 6697E-02 

. OOOOE+OO 

/ 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

74 

. OOOOE+OO 

. 7226E-02 

. OOOOE+OO 

/ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

3^ 
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*  Copyright  (c)  19B4  Celestial  Software  Inc.  = 


SOLVE  PLATE  LOADS/STRESSES  Version  1.1  02/01/85 

LTHD  muzzle  brake  thermal  load  -  steel 


Load  Case  1 : 


PLATE  LOADS  AND/OR  STRESSES 


HS 

Loads 

Node 

F>: 

Fy 

Fz 

Mx 

My 

Mz 

Stress 

Sur-f 

Sigma  X 

Sigma  Y 

Tau  XY 

Sigma  1 

Sigma  2 

Angl  e 

I 

Stress 

Shear  XZ 

Shear  YZ 

HR 

***QUAD 

PLATE  NO. 

1 

Loads 

1 

. 1 346E-0B 

. 4770E+04 

.  0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE  +  OO 

Loads 

9 

— . 7379E+03 

. 4606E+04 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

c*. 

Loads 

9 

— . 8359E+01 

-. 4664E+04 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

8 

. 7462E+03 

4712E+04 

.  0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

m 

Stress 

MEM 

— . 9660E+03 

— . 2346E+05 

.  1781E+04 

— . B25BE+03 

-. 2360E+05 

4.5 

***QUAD 

PLATE  NO. 

2*** 

Loads 

8 

— . 7462E+03 

. 4712E+04 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

9 

1 449E+04 

. 4433E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

fS 

Loads 

16 

. 7214E+03 

-. 4608E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

15 

. 1474E+04 

4537E+04 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

-. 9660E+03 

— . 2346E+05 

. 1781E+04 

— . 8259E+03 

-. 2360E+05 

4.5 

eci 

***C!UAD 

PLATE  NO. 

Loads 

15 

1 474E+04 

. 4537E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

16 

— . 2125E+04 

. 4152E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

23 

. 1 433E+04 

4439E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

fC-* 

Loads 

22 

. 2166E+04 

4250E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

«l 

Stress 

MEM 

— . 9660E+03 

— . 2346E+05 

. 17B1E+04 

— . B258E+03 

-. 2360E+05 

4.5 

***QUAD 

PLATE  NO. 

4*** 

IV 

Loads 

2166E+04 

. 4250E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

5V 

Loads 

23 

274BE+04 

. 3769E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

30 

. 21 10E+04 

— . 4160E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

29 

. 2804E+04 

-. 3859E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

/  Stress 

MEM 

— . 9660E+03 

— . 2346E+05 

.  1781E+04 

— . B25BE+03 

2360E+05 

4.5 

1 

,  1 

***QUAD 

PLATE  NO. 

5*** 

Loads 

29 

2804E+04 

. 3859E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

30 

— . 3304E+04 

. 3292E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

v" 

fc 

Loads 

37 

. 2735E+04 

-. 3778E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

36 

. 3373E+04 

-. 3373E+04 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

— . 9660E+03 

-. 2346E+05 

. 1781E+04 

- . B25BE+03 

—  m  2360E+05 

4.5 

■ 

***QUAD 

PLATE  NO. 

6*** 

Loads 

36 

-. 3373E+04 

. 3373E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

37 

3778E+04 

. 2735E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

44 

. 3292E+04 

-. 3304E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

$ 

Loads 

43 

. 3859E+04 

2804E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

9660E+03 

-. 2346E+05 

. 17B1E+04 

-. B259E+03 

-. 2360E+05 

4.5 

***QUAD 

PLATE  NO. 

7*** 

Loads 

43 

-. 3859E+04 

. 2804E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

t-*- 

Loads 

44 

-. 4160E+04 

.21 10E+04 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 
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==============  IMAGES  3D  ============= 

Copyright  <c>  1984  Celestial  So-ftware  Inc, 


Version  1.1  02/01/8! 


LTHD  muzzle  bral e  thermal  load  -  steel 


J  tvv  W  W  ‘ 


Load  Case  1 

S 

3' 

Loads 

Node 

Fk 

Fy 

Fz 

M:: 

My 

Mr 

Stress 

Sur  -f 

Sigma  X 

Sigma  Y 

Tau  XY 

Sigma  1 

Sigma  2 

Anql  e 

Stress 

Shear  XZ 

Shear  YZ 

Loads 

51 

.  3769E+04 

— .  274 BE +04 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

50 

.  4250E+04 

-. 2166E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE  +  OO 

Stress 

MEM 

-. 9660E+03 

— . 2346E+05 

.  17B1E+04 

-. 825BE+03 

-. 2360E+05 

4.5 

***DL»AD  1 

PLATE  NO. 

Loads 

50 

-.  4250E+04 

. 2166E+04 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

51 

-.  4439E+04 

. 1 433E+04 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

58 

. 4152E+04 

-. 2125E+04 

. 00O0E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

57 

.  4537E+04 

-. 1 474E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

- . 9660E+03 

-. 2346E+05 

.  1781E+04 

-. 8258E+03 

-. 2360E+05 

4.5 

♦♦♦QUAD  1 

PLATE  NO. 

9*** 

Loads 

57 

-. 4537E+04 

. 1474E+04 

. OOOOE+OO 

. OOOOE+OO 

m OOOOE+OO 

. OOOOE+OO 

Loads 

58 

-.  4608E+04 

. 7214E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

65 

. 4433E+04 

-. 1 449E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

64 

.  471 1E+04 

-. 7462E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Stress 

MEM 

— . 9660E+03 

— . 2346E+05 

. 1781E+04 

-. 8258E+03 

-. 2360E+05 

4.5 

***C'UAD  1 

PLATE  NO. 

1 0*** 

Loads 

64 

-.471 1E+04 

. 7462E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

65 

4664E+04 

-. 835 IE +01 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

72 

. 4606E+04 

— . 7379E+03 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOL  4-00 

. OOOOE+OO 

Loads 

71 

.  4770E+04 

-. 1 746E-09 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Stress 

MEM 

— . 9660E+03 

2346E+05 

.  1781E+04 

— . B258E+03 

— . 2360E+05 

4.5 

***QUAD  1 

PLATE  NO. 

1  l*** 

Loads 

2 

. 7379E+03 

. 3645E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

7; 

-. 1295E+04 

. 3437E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

10 

-.741 7E+03 

— . 3597E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

9 

. 1299E+04 

— . 34B5E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Stress 

MEM 

-. 2051E+04 

-. 1419E+05 

. 96 1 4E+03 

-. 1 975E+04 

-. 1 426E+05 

4.5 

***QUAD  1 

PLATE  NO. 

12*** 

Loads 

9 

. 1584E+03 

. 37 1 6E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

10 

-.  1817E+04 

. 3192E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

17 

-. 1699E+03 

— . 3668E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

16 

. 1829E+04 

-. 3240E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Stress 

MEM 

-.  2051E+04 

-. 1419E+05 

. 9614E+03 

-. 1 975E+04 

-. 1 426E+05 

4.5 

***QUAD  PLATE  NO. 

1 3*** 

Loads 

16 

-. 4249E+03 

. 3696E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

17 

-.  2294E+04 

. 2868E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

24 

.  4060E+03 

— . 3650E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

23 

.  2313E+04 

-. 2914E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

-. 205 IE +04 

-. 141 9E+05 

. 96 1 1E+03 

-. 1 975E+04 

-. 1 426E+05 

4.5 

***QUAD  PLATE  NO. 

1  4**« 

Loads 

23 

-. 9978E+03 

. 3584E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 
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==============  IMAGES  3D  =============== 

Copyright  (c)  19B4  Celestial  Software  Inc.  = 


Version  1.1  02/01 /BS 


LTHD  muzzle  brake  thermal  load  -  steel 


Load  Case  1  : 

Loads  Node  F>! 

Fy 

Fz 

M:< 

My 

3? 

Mz 

Stress 

Surf 

Sigma  X 

Sigma  Y 

Tau  XY 

Sigma  1 

Sigma  2 

AnQl  e 

Stress 

Loads 

24 

Shear  XZ 

-. 2714E+04 

Shear  YZ 

. 2474E+04  . 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

31 

. 9720E+03 

— . 3542E+04 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

30 

. 2740E+04 

— . 2516E+04 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

— . 2051E+04 

-. 1419E+05 

. 9610E+03 

-.  1 975E+04 

-. 1 426E+05 

4.5 

Loads 

30 

-. 1 546E+04 

♦♦♦QUAD  PLATE  NO. 

. 3383E+04  . 0000E+00 

1 5*** 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

31 

-. 3068E+04 

. 2019E+04 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

38 

. 1 51 4E+04 

— . 3346E+04 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

37 

. 3100E+04 

-. 2056E+04  . 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

— . 2051 E+04 

-. 1419E+05 

.  961 1E+03 

-.  1 975E+04 

-. 1 426E+05 

4.5 

Loads 

37 

2056E+04 

♦♦♦QUAD  PLATE  NO. 

. 3 1 00E+04  . 0000E+00 

16++* 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

38 

-. 3346E+04 

. 151 4 E+04 

• 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

45 

. 2019E+04 

— • 3068E+04 

.  0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

44 

• 3303E+O4 

— . 1 546E+04 

. O000E+00 

. OOOOE+OO 

. OOOOE+OO 

■ OOOOE+OO 

Stress 

MEM 

-. 2051 E+04 

1419E+05 

.  9609E+03 

-. 1 975E+04 

-. 1 426E+05 

4.5 

Loads 

44 

-. 2516E+04 

♦♦♦QUAD  PLATE  NO. 

. 2740E+04  . 0000E+00 

1 7*** 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

45 

-. 3542E+04 

. 9722E+03 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

52 

. 2474E+04 

-. 2715E+04 

.  C>OOOE+O0 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

51 

. 3583E+04 

-. 9975E+03 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Stress 

MEM 

-. 2051 E+04 

-. 1419E+05 

.  960BE+03 

-. 1975E+04 

-. 1 426E+05 

4.5 

Loads 

51 

-. 2913E+04 

♦♦♦QUAD  PLATE  NO. 

. 23 1 2E+04  . 0000E+00 

ia+*+ 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

wJ  +— 

-. 3651 E+04 

. 4062E+03 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

59 

. 2868E+04 

- . 2294E+04 

.  0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

58 

. 3695E+04 

-. 4247E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

-. 2051 E+04 

-.  1419E+05 

.  9614E+03 

-. 1 975E+04 

-. 1 426E+05 

4.5 

Loads 

58 

-. 3239E+04 

♦♦♦QUAD  PLATE  NO. 

. 1 B28E+04  . 0000E+00 

19*** 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

59 

— . 3669E+04 

-. 1 700E+03 

.  0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

66 

. 3192E+04 

-. 1817E+04 

.  0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

65 

. 3717E+04 

. 1585E+03 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Stress 

MEM 

-. 205 IE +04 

-. 1419E+05 

. 9612E+03 

-. 1975E+04 

-. 1 426E+05 

4.  5 

Loads 

65 

— . 3486E+04 

♦♦♦QUAD  PLATE  NO. 

. 1 299E+04  . G000E+00 

20*** 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

66 

-. 3597E+04 

-. 741BE+03 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

73 

. 3436E+04 

-. 1 295E+04 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

72 

. 3646E+04 

. 7379E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Stress 

MEM 

— . 2051 E+04 

-.  1419E+05 

.  961OE+03 

-. 1 975E+04 

-. 1 426E+05 

4.5 
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=  Copyright  <c>  1984  Celestial  Software  Inc.  = 


Version  1.1  02/01/85 


LTHD  muzzle  brale  thermal  load 


st  eel 


L oad  Case  1 : 


Loads 

Node 

F>: 

Fy 

Fz 

M:: 

My 

Mz 

Stress 

Surf 

Sigma  X 

Sigma  Y 

Tan  XY 

Sigma  1 

Sigma  2 

Anql  e 

Stress 

Shear  XZ 

Shear  YZ 

***QUAD 

PLATE  NO.  2 

1  *** 

Loads 

3 

. 1 295E+04 

. 1234E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

4 

-. 1 477E+04 

. 1069E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

1  1 

-. 1291E+04 

-. 1 2B7E+04 

. 0000E+00 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

10 

.  1 473E+04 

-. 1017E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Stress 

MEM 

-. 2475E+04 

-. 4632E+04 

. 1 70BE+03 

-. 2462E+04 

- . 4645E+04 

4.5 

***QUAD 

PLATE  NO.  22*** 

Loads 

10 

. 1 086E+04 

. 1422E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

1  1 

-. 1 626E+04 

. 8249E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

IB 

-. 1 074E+04 

-. 1 473E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

17 

. 1613E+04 

— . 7739E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

-. 2475E+04 

-. 4632E+04 

. 1 70BE+03 

-.  2462E+04 

-. 4646E+04 

4.5 

***QL)AD 

PLATE  NO.  2 

Loads 

17 

. 8503E+03 

. 1 574E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

18 

-. 1735E+04 

. 5604E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

25 

— . B303E+03 

1623E+04 

. OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

24 

. 1715E+04 

— . 5120E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Stress 

MEM 

-. 2475E+04 

-. 4632E+04 

. 1 709E+03 

-.  2462E+04 

-. 4646E+04 

4.5 

***OUAD  PLATE  NO.  24*** 


Loads 

24 

. 5935E+03 

. 1 688E+04 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

25 

-. 180 IE +04 

. 2819E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

T  r-% 

■  S 

- . 5664E+03 

-. 1 733E+04 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

31 

.  1774E+04 

— . 2376E+03 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

-. 2475E+04 

— . 4632E+04 
***OUAD 

. 1708E+03  — . 2462E+04 
PLATE  NO.  25*** 

-. 4646E+04 

4.5 

Loads 

31 

. 3221E+03 

. 1 760E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

32 

-. 1 823E+04 

-. 3373E+01 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

39 

-. 2883E+03 

-. 1800E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

38 

. 1 789E+04 

. 4286E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Stress 

MEM 

-. 2475E+04 

4632E+04 
***QUAD  1 

. 1 705E+03 
PLATE  NO.  2 

- . 2462E+04 

6*** 

-. 4645E+04 

4.5 

Loads 

38 

. 4296E+02 

. 1 7B9E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

39 

-. 1800E+04 

- . 2883E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

46 

— . 3209E+01 

-. 1 823E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

45 

.  1 760E+04 

. 3222E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Stress 

MEM 

-. 2475E+04 

-. 4632E+04 
***QUAD  1 

. 1709E+03 
PLATE  NO.  2 

-. 2462E+04 
7*** 

-. 4646E+04 

4.5 

Loads 

45 

-. 2375E+03 

. 1774E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

46 

1 733E+04 

— . 5664E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

53 

. 2B18E+03 

-. 1801E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

52 

. 1688E+04 

. 5936E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 
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LTHD  muzzle  brake  thermal  load  -  steel 


I1 

Load  Case  1 

V/ 

Loads 

Node 

F  >: 

Fy 

Fz 

Mx 

My 

Mz 

pa*  m 

Stress 

Surf 

Sigma  X 

Sigma  V 

Tau  XY 

Sigma  1 

Si gma  2 

Anal  e 

H  IS 

Stress 

Shear  XZ 

Shear  YZ 

Stress 

MEM 

2475E+04 

4632E+04 

. 1710E+03 

-. 2462E+04 

-. 4645E+04 

4.5 

M  fl 

***QUAD  PLATE  ND.  28*** 

in  GnJ 

Loads 

c  n 

-.51 20E+03 

. 1715E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

KW 

Loads 

53 

-. 1 623E+04 

8304E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

KjH  f.V> 

Loads 

60 

. 5604E+03 

1 735E+04 

. 0000E+00 

• OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

few  [5i 

Loads 

59 

. 1574E+04 

. B504E+03 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Hqa 

Stress 

MEM 

2475E+04 

4632E+04 

. 1 705E+03 

-. 2462E+04 

4645E+04 

4.5 

HR  #s 

***QUAD  PLATE  NO.  29*** 

Loads 

59 

7739E+03 

.161 3E+04 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

pvQ  <<»’ 

Loads 

60 

1473E+04 

-. 1074E+04 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

BV 

Loads 

67 

. 8248E+03 

-. 1626E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

I/\XJ  t'v4 

Loads 

66 

. 1 422E+04 

. 1 086E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Snfi 

Stress 

MEM 

2475E+04 

— . 4632E+04 

. 1 708E+03 

— . 2462E+04 

-. 4646E+04 

4.5 

m 

***QUAD  PLATE  NO.  30*** 

Loads 

66 

1017E+04 

. 1472E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Rh 

Loads 

67 

1287E+04 

-. 1291E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

|Sj  {£• 

Loads 

74 

. 1 069E+O4 

-. 1477E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

rjy 

Loads 

73 

. 1235E+04 

. 1 295E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

hVj  ryi 

Stress 

MEM 

2475E+04 

— . 4632E+04 

. 1 709E+03 

-. 2462E+04 

— . 4645E+04 

4.5 

SnBc  v||| 

***QLIAD  PLATE  NO.  31*** 

fjfll  *“ 

Loads 

4 

. 1477E+04 

-. 1 015E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

HB 

Loads 

5 

1 309E+04 

1 1 19E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

CJ\?  hf\’ 

Loads 

12 

1 468E+04 

. 9006E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

crBCiw 

Loads 

1 1 

. 1 300E+04 

. 1 234E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

— - 2245E+04 

. 4249E+04  - 

. 51 43E+03 

. 4289E+04 

-. 22B6E+04 

-85.5 

***QUAD  PLATE  NO.  3 

2*** 

■  n 

^  Loads 

1  1 

. 1617E+04 

-. 7722E+03 

. OOOOE+OO 

• OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

m 

Loads 

12 

1 1 17E+04 

-. 1310E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

«■ 

Loads 

19 

1590E+04 

. 6600E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

18 

. 1091E+04 

. 1 422E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

2?3;  ‘., 

Stress 

MEM 

— .  2245E+04 

. 4249E+04  - 

. 5141E+03 

. 42B9E+04 

-. 2286E+04 

-85.  5 

1?  !.■£#*$ 

***QUAD  PLATE  NO.  3 

3*** 

™^R9H 

Loads 

18 

. 1718E+04 

— . 5095E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

HM 

Loads 

19 

B9B7E+03 

-. 1468E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

wmM 

Loads 

26 

1674E+04 

. 4029E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

25 

. 8546E+03 

. 1575E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

n& 

Stress 

MEM 

— . 2245E+04 

. 4248E+04  - 

. 51 42E+03 

. 4289E+04 

-. 2286E+04 

-85. 5 

***QUAD  PLATE  NO.  3 

4*** 

Loads 

25 

. 1777E+04 

-. 2343E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

26 

- . 6577E+03 

-. 1591E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

1! 

Loads 

33 

1716E+04 

. 1 36 l  E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

iH 

KV* 

KX  (  j,jv 

1-12- 

1987 

( 

PAGE 

6 

H  1® 

=  =  =  =  =  =  =  =  =1  = 

=====  I  m  A 

G  E  S  3D 

H 

H 

N 

n 

II 

»K-£ 

*  Copyright  (c)  1984 

Cel est l al 

Software  Inc.  = 

[■/.  v:- 

SZTSSS  =  SC  =  SS 

sszrscsssrsr 

|H 

Ver  si  on 

1.1  02/01/8 
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lthd 

muzzle  bral 

e  thermal  load  -  steel 

•  «  ><■.  ’■ .  /  y 

**"  *•  V  '  ,*  *,* 

Load  Ca 

se  1 

; 

Loads 

Node 

F>: 

Fy 

Fz 

M:: 

My 

Stress 

Surf 

Sigma  X 

Sigma  Y 

Tau  XY 

Sigma  1 

Sigma  2 

Stress 

Shear  XZ 

Shear  YZ 

Stress 

MEM 

-. 2245E+04 

. 4249E+04 

— . 51 46E+03 

. 4289E+04 

— . 2286E+04 

***C!UAD  PLATE  NO.  3 

5*+-* 

Loads 

32 

. 1 792E+04 

. 4632E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

TT, 

-. 4010E+03 

-. 1 675E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

40 

-. 1717E+04 

-. 1 339E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

39 

. 3262E+03 

. 1 762E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

-. 2245E+04 

. 4249E+04 

— . 5141E+03 

. 4289E+04 

-. 2286E+04 

***0UAD  PLATE  NO.  3 

6*** 

Loads 

39 

. 1762E+04 

. 3261E+03 

. OOOOE+OO 

. OOOOE+OO 

• OOOOE+OO 

Loads 

40 

1 340E+03 

-. 1717E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

47 

-. 1 674E+04 

— . 4010E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

46 

. 4634E+02 

. 1791E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

-. 2245E+04 

. 4249E+04 

— . 5143E+03 

. 4289E+04 

— . 2286E+04 

***C!UAD  PLATE  NO.  3 

7*** 

Loads 

46 

. 1 690E+04 

. 5977E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

47 

. 1 362E+03 

-. 1 7 16E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

54 

-. 1591E+04 

— . 6580E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

53 

-. 2345E+03 

. 1 777E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

- . 2245E+04 

. 4249E+04 

-. 5144E+03 

. 4289E+04 

— . 2286E+04 

***QUAD  PLATE  NO.  38*** 

Loads 

53 

. 1 575E+04 

. 8545E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

54 

. 4028E+03 

-. 1 674E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

61 

-. 1 469E+04 

-. 8987E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

60 

-. 5095E+03 

. 1718E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

-. 2245E+04 

. 4249E+04 

-. 5141E+03 

. 4289E+04 

— . 22B6E+04 

***0UAD  PLATE  NO.  39*** 

Loads 

60 

. 1 422E+04 

. 1091E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

61 

. 6600E+03 

-. 1590E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

68 

-. 1310E+04 

-. 1 1 17E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

67 

-. 7722E+03 

. 1617E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

— . 2245E+04 

. 4249E+04 

-.51 44E+03 

. 4289E+04 

— . 22B6E+04 

***QUAD  PLATE  NO.  40*** 

Loads 

67 

. 1 234E+04 

. 1 300E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

68 

. 9007E+03 

-. 1 468E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

75 

-.11 19E+04 

-. 1309E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

74 

-. 1016E+04 

. 1 477E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEN 

— . 2245E+04 

. 4249E+04 

-. 5144E+03 

. 4289E+04 

— . 2286E+04 

***QUAD  PLATE  NO.  41*** 

Loads 

5 

. 1 309E+04 

— . 3150E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

6 

-. 81 15E+03 

-. 31 69E+04 

. OOOOE+OO 

.  OOOOE+OO 

. OOOOE +00 

Loads 

13 

-. 1 297E+04 

. 3004E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

l-i: 
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Mz 

Angl  e 


-85.  5 

. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 

-85.5 

. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 

-85.5 

. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 

_ QET  IT 

D  J  •  J 

. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 

-85.5 

. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 

-85.5 

. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
-85.5 

. OOOOE+OO 
. OOOOE+OO j 
. OOOOE+OO 
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LTHD  muzzle  brake  thermal  load 


steel 


Loads 

Node 

Fx 

Fy 

Fz 

Mx 

My 

Stress 

Surf 

Sigma  X 

Sigma  V 

Tau  XY 

Sigma  1 

Sigma  2 

Stress 

Shear  XZ 

Shear  YZ 

Stress 

MEM 

-. 1515E+04 

. 1263E+05 

-.  1 120E+04 

. 1 272E+05 

-. 1 604E+04 

***QUAD  PLATE  NO.  42*** 

Loads 

12 

. 1 785E+04 

2906E+04 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

13 

— . 3053E+03 

-. 3257E+04 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

20 

-. 1751E+04 

. 2764E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

19 

. 2710E+03 

. 3400E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

-. 1515E+04 

. 1 263E+05 

-. 1 120E+04 

. 1 272E+05 

1 603E+04 

***0UAD  PLATE  NO. 

43*** 

Loads 

19 

. 22 1 8E+04 

— . 2592E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

20 

. 2079E+03 

-. 3265E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

27 

— . 2162E+04 

. 2456E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

26 

— . 2644E+03 

. 340 IE +04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

-. 1515E+04 

. 1263E+05 

-.  1 120E+04 

. 1 272E+05 

-. 1 603E+04 

***0UAD  PLATE  NO.  44*** 

Loads 

26 

. 2596E+04 

-. 2213E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

27 

. 7160E+03 

-. 3192E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

34 

-. 2519E+04 

. 2087E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

33 

-. 7927E+03 

. 331 7E+04 

. OOOOE+OO 

. OOOOE+OO 

■ OOOOE+OO 

Stress 

MEM 

-. 1515E+04 

. 1 263E+05 

-. 1 120E+04 

. 1 272E+05 

-. 1 603E+04 

***QUAD  PLATE  NO.  45*** 

Loads 

33 

. 29 1 0E+04 

-. 1 779E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

34 

. 1 207E+04 

-. 3041E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

41 

-. 2815E+04 

. 1 667E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

40 

-. 1 302E+04 

. 3153E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

-. 1515E+04 

. 1 263E+05 

-. 1 121E+04 

. 1 272E+05 

-. 1603E+04 

***QUAD  PLATE  NO.  46*** 

Loads 

40 

. 3153E+04 

-. 1302E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

41 

. 1 667E+04 

-. 2B15E+04 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

Loads 

48 

-. 3041E+04 

. 1 207E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

47 

-. 1 779E+04 

. 2910E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

-. 1516E+04 

•  12<b3E+05 

-. 1 120E+04 

. 1 272E+05 

-. 1604E+04 

***QUAD  PLATE  NO.  47*** 

Loads 

47 

. 3318E+04 

-. 7929E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

48 

. 20B7E+04 

— . 2519E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

55 

— . 3192E+04 

. 7 162E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

54 

-. 2213E+04 

. 2596E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

-. 1515E+04 

. 1 263E+05 

-. 1 120E+04 

. 1 272E+05 

-. 1 603E+04 

***QUAD  PLATE  NO.  48*** 

Loads 

54 

. 3401E+04 

— «  2641 E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

55 

. 2456E+04 

— . 2162E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

62 

-. 3265E+04 

. 2077E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

1-12 
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=  Copyright  <c)  1984  Celestial  Software  Inc.  = 


Version  1.1  02/01/85 

LTHD  muzzle  brake  thermal  load  -  steel 


Mz 

Anal  e 


-85.5 

. 0000E+00 
.  0000E+  00 
. OOOOE+OO 
. 0000E+00 

-85.  5 

. 0000E+00 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 

-85.5 

. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 

-85.5 

. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 

-85.5 

. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 

-85.  5 

. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 

-85.5 

. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 


-1987 
8 


g 


Load  Case 


r;s 


L-.^- 


Loads 

Node 

Fk 

Fy 

F  2 

M:: 

My 

frvl 

Stress 

Surf 

Sigma  X 

Sigma  Y 

Tau  XY 

Sigma  1 

Sigma  2 

IS 

Stress 

Shear  XZ 

Shear  YZ 

MM 

(  Stress 

MEM 

-.151 5E+04 

. 1 263E+05 

-.  1 120E+04 

. 1 272E+05 

-. 1 604E+04 

■ 

***C!UAD  PLATE  ND.  49*** 

TO 

Loads 

61 

.  340 IE +04 

. 2709E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

62 

. 2763E+04 

-. 1751E+04 

. OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

l.oads 

69 

— . 3257E+04 

- . 3054E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

fii 

Loads 

68 

- . 2907E+04 

. 1 785E+04 

. OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

-. 1515E+04 

. 1 263E+05 

-. 1 120E+04 

. 1 272E+05 

— . 1 603E+04 

***C!UAD  PLATE  ND.  50*** 

Up 

Loads 

68 

. 33 1 6E+04 

. 7997E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

k fM  , 

Loads 

69 

. 3004E+04 

-. 1 297E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

76 

-. 3170E+04 

-. 81 12E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

v 

Loads 

75 

-. 3150E+04 

. 1 309E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

-. 1515E+04 

. 1263E+05 

-. 1 120E+04 

. 1 272E+05 

— . 1 603E+04 

***C!UAD  PLATE  NO.  5 

1  *** 

T*  » 

Loads 

6 

.81 15E+03 

-.51 98E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

7 

-. 2364E-0B 

-.51 10E+04 

. OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

Loads 

14 

-. 7994E+03 

. 5046E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

13 

— . 1209E+02 

. 5261E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

s 

Stress 

MEM 

-. 3962E+03 

. 2062E+05 

-. 1 665E+04 

. 2075E+05 

— . 5273E+03 

***QUAD  PLATE  NO.  52*** 

Loads 

13 

. 1614E+04 

-. 5008E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

14 

. 7994E+03 

-. 5046E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

21 

-. 1 579E+04 

. 4859E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

20 

— . 835 1 E+03 

. 5195E+04 

. OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

3965E+03 

. 2062E+05 

-.  1 665E+04 

. 2075E+05 

— . 5275E+03 

( 

***0UAD  PLATE  ND.  5 

3*** 

n 

V  Loads 

20 

. 2378E+04 

-. 4694E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Wm 

Loads 

21 

. 1 579E+04 

— . 4859E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

28 

-. 2319E+04 

. 4552E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

27 

-. 1638E+04 

. 5001E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

$$ 

Stress 

MEM 

— . 3963E+03 

. 2062E+05 

-. 1 664E+04 

. 2075E+05 

- . 5273E+03 

***QUAD  PLATE  NO.  54*** 

Loads 

27 

. 3083E+04 

— . 4264E+04 

. OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

c 

Loads 

28 

. 2319E+04 

-. 4552E+04 

. OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

Loads 

35 

-. 3003E+04 

. 4134E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

34 

-. 2399E+04 

. 4683E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

— . 3966E+03 

. 2062E+05 

-. 1 664E+04 

.  2075E+05 

— . 5275E+03 

<< 

***0UAD  PLATE  NO.  55*** 

Loads 

34 

. 3712E+04 

- . 3729E+04 

. OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

Loads 

35 

. 3003E+04 

-. 4134E+04 

. OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

\ 

a  e  „ 

."V  L* 

$ 

^  * 

Loads 

42 

3613E+04 

. 36 1 3E+04 

. OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

i  - 1 : 
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Version  1.1  02/01 /B5 

LTHD  murrle  brake  thermal  load  -  steel 


Ms 

Angle 


-85.5 

. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 

-85.5 

. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 

-85.5 

. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
-85.  5 

. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 

-85.5 

. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
-85.5 

. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 

-85.5 

. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 


-1987 
9 


Load  Case  1 

• 

Loads 

Node 

F>: 

Fy 

Fz 

M;: 

My 

Stress 

Surf 

Sigma  X 

Sigma  Y 

Tan  XY 

Sigma  1 

Sigma  2 

Stress 

Shear  XZ 

Shear  YZ 

Stress 

MEM 

-. 3964E+03 

. 2062E+05 

-.  1 664E+04 

. 2075E+05 

— . 5273E+03 

***DUAD  PLATE  ND.  5 

6*** 

Loads 

41 

. 4249E+04 

-. 3102E+04 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

Loads 

42 

. 3613E+04 

-. 3613E+04 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

Loads 

49 

— . 4 134E+04 

. 3003E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

48 

— . 3729E+04 

. 3712E+04 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

— . 3963E+03 

. 2062E+05 

— . 1 665E+04 

. 2075E+05 

— . 5273E+03 

***QUAD  PLATE  NO.  5 

Loads 

48 

. 4682E+04 

-. 2399E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

49 

. 4134E+04 

-. 3003E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

56 

-. 4553E+04 

. 2320E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

55 

-. 4263E+04 

. 30B3E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

— . 3963E+03 

. 2062E+05 

-. 1 664E+04 

. 2075E+05 

- . 5273E+03 

***QUAD  PLATE  ND.  5 

8*** 

Loads 

55 

. 5000E+04 

-. 1 637E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

56 

. 4553E+04 

-. 2320E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

63 

-. 4660E+04 

. 1 579E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

62 

-. 4693E+04 

. 237BE+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

— . 3963E+03 

. 2062E+05 

— . 1 664E+04 

. 2075E+05 

— . 5272E+03 

***0UAD  PLATE  NO.  5 

9**# 

Loads 

62 

. 5194E+04 

— . 8347E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

63 

. 4860E+04 

-. 1 579E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

70 

-. 5047E+04 

. 7993E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

69 

5007E+04 

. 1614E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

-. 3963E+03 

. 2062E+05 

— . 1 664E+04 

. 2075E+05 

— . 5273E+03 

***QUAD  PLATE  ND.  60*** 

Loads 

69 

.5261E+04 

-. 1 1S7E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

70 

. 5047E+04 

- . 7993E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

77 

-.51 10E+04 

-. 6903E-09 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Loads 

76 

-.51 98E+04 

.  BU2E+03 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

MEM 

— . 3963E+03 

. 2062E+05 

-.  1 664E+04 

. 2075E+05 

-. 5273E+03 

%  , 


V 

%y 


£ 


V 

V 


i 


=  Copyright  (c) 


I  M  A 
1984 
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Software  Inc.  = 


Mz 

Angl  e 


-85.5 

. OOOOE+OC 
. OOOOE+OC 
.  OOOOE+OC 
.  C>OOOE+C>C 
-85.5 

. OOOOE+OC 
.  OOOOE+OC 
. OOOOE+OC 
.  OOOOE+OC 

-85.5 

.  0000E+0< 
.  OOOOE+Cx 
.  OOOOE+Cx 
. OOOOE+OC 

-85.5 

. OOOOE+OC 
. OOOOE+OC 
. OOOOE+OC 
. OOOOE+OC 

-85.5 

. OOOOE+OC 
.  OOOOE+OC 
. OOOOE+OC 
. OOOOE+OC 

—85 . 5 
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Load  Case  1 


t 

•ft 


lY] 


*  Vi 

$ 


•/V 

a1 


§ 


$8 

«v» 


s 


is; 


* 


/,v 

«'u* 

•v 


if 


•IS 


$ 

S,; 


:i8. 
';•< 
V,  1 


.4  ’ 

*VlJ 


MAXIMUM  STRESS  SUMMARY  FOR  PLATES 
WITHIN  SPECIFIED  RANGE 


Maximum  (absolute)  Stress  =  . 2346E+05  at  Plate  1 


Plate  Sigma  X  Sigma  Y  Tau  XY 


1  -.9660E+03  — . 2346E+05  . 1781E+04 


1-12-19B7 
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SOLVE  REACTIONS 


Version  1.1  02/01/85 


LTHD  munrle  bral e  thermal  load  -  steel 


i 

pi 

Load  Case 

1  : 

7 

8$ 

i& 

REACTIONS 

- 

i 

ii 

Node 

Fx 

Fy 

Fr 

Mx 

My 

Mz 

m 

1 

. OOOOE+OO 

. 4770E+04 

. OOOOE+OO 

.  OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

w> 

**5 

. OOOOE+OO 

. B251E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

v,* 

,j» 

. OOOOE+OO 

. 4672E+04 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

>V . 

4 

. OOOOE+OO 

. 5339E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

9 

^ . 

5 

. OOOOE+OO 

4269E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

6 

. OOOOE+OO 

8367E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

S6 

7 

. OOOOE+OO 

-.51 10E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

& 

i.r 

XR* 

71 

. 4770E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

72 

. 8251E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

■ OOOOE+OO 

.  OOOOE+OO 

% 

g: 

73 

. 4671E+04 

. OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

S 

74 

. 5309E+02 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

•.* 

75  - 

.  4: 

}  <•> 


v:  a 


,■  .  \  K 

/..k  M  UilVu 


WjC^KV jOi 


61/190-1 


PART  NUMBER:  12585816,  Outer  Breech  Band 
DESCRIPTION:  OUTER  BREECH  BAND 


The  breech  band  design  consists  o f  an  inner  breech  band  and  an 
outer  beech  band.  The  two-piece  design  was  developed  to 
simplify  disassembly  of  the  tube  and  breech  when  the  tube 
needs  replacing  after  extended  use  or  if  other  maintenance 
activities  require  disassembly. 


OUTER  BREECH  BAND 


A  FEM  was  used  to  evaluate  stresses  in  the  outer  breech  band.  A  1/4 
symmetric  model  was  used.  The  79,000  lb.  recoil  thrust  is  applied  to  the 
inner  radius  of  the  band,  and  is  supported  at  the  recoil  cylinder 
attachment  points. 

Maximum  stresses  occur  as  a  result  of  bending  at  the  center  of  the  band. 
The  actual  section  at  this  point  differs  slightly  from  the  model;  however 
because  the  system  is  statically  determinate,  the  moment  is  accurate. 
Based  on  the  actual  section,  bending  stress  is  IE, 629  PSI.  For  the 
6061-T62  Aluminum  specified  (Yield  stress  «=  35,000  PSI),  the  factor  of 
safety  is  1.88.  Specifying  a  material  with  a  greater  yield  will  increase 
the  safety  factor. 

The  circular  lip  inside  the  recoil  cylinder  attachment  hole  was  also 
examined.  It  was  assumed  that  one  cylinder  had  failed,  and  the  remaining 
three  cylinders  shared  the  load  equally.  The  lip  was  analysed  as  an 
annular  plate,  loaded  on  the  inside  radius  and  with  a  fixed  outer  edge. 
Maximum  bending  stress  is  9,972  PSI,  for  a  FS  of  3.51. 
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&&r<rc  h  &aasds  .  . 


I. . .  ZecotL  t h /Lust  —  .~7%00Q.  LB. - - 


_ A/QTS:  U^Hctau  Crt<FCKJ'U<?-  STAG  JSCS  J'U  .  _JoC A GT _ 

Of  OtSTCf-  fT  us^S  AS  n/^)  CO  TNAT. _ .  <SitSA/*<TA. 

HA4  Fah-ga,  A+sa  TMau/St  _  ^uaJ ...  c.aaa./  cu>  _  .BY _ 


-• 

JLCMAI+SIA/  <r 

TH/LGG.  ...  . 

Z.  T/LtouSPo/LT  -  BurAf  * 

iKJfi 

FOP-CG 

A/OPC  1 

A/OOC  2j 

Fx 

-3100  it, 

—3300  H> 

n  .. 

8yoo  \\, 

-IC4-QO  lb 

fS  . 

3/00  /i 

-1X00  lb  . 

MX 

0 

o 

Ml 

-?zoo  /n./4 

-1400  /1-lb 

Mr. 

49oo  /iL  /; 

ZX,ZOO  fi-/l> 

3-  /  HjOasS  P0£T  —  4-FG- 

fit  ft.  D/LOP 

FOfi-as 

fUODC  d 

A/OSS  Z_ 

Fx 

-(TOO  LB. 

COO  LB. 

FY 

-9Voo  LB. 

-7700  4/. 

Fi 

/ 00  Ltf. 

-/co 

MX 

0 

O 

M 

-ZZT20  IH.-U. 

2(7900  /*-•# 

Mi 

-  Z7ZOO  /n./b. 

273*00  /*../£ 

Northern  Ordnance  Division 
Minneapolis 


APPLIED 

MECHANICS 


DA-6490ct85 


eT^ITVjV?  Northern  Ordnance  Division 
S-PLMJvb  Minneapolis 


ID 

APPLIED 

MECHANICS 


*  -tvi3  / c>  z. 


=-*-  -L 


Vi,  s  -WCL 


Ci  L  6 

CA 


— .  0004-  /. 


UC^Irt-lb 


'i,  *  -U  A- . 


113  5  ///, 


S^CTlpAj"  Ol'<~A-  /.  "V  O'4  c  l/t-c  L/ A ( 
>  /y/  ^  •  /  00  "L 1 

"  \//\  1  ;  .0Z13 

,  /Q-,  3"  '  •  i  CCl 


??7ZfS/ 


c >  ,  //r<r2,  //l./; 

•  /  6  6  7  nx^ 

?  -  2 ZZ5  p5> 


rs  •  35000 
?972. 

Csj)C350Jo) 

ZZ3S 


r  £5/ 


?.flr 


Sh*#t _ Of. 


DA«490ct86 


n/p  Northern  Ordnance  Division 
AJVb  Minneapolis 


Lthd 


I  Proitct  Number 


APPLIED 

MECHANICS 


f  ir  *7 


a- 


DUTCH. 

SHCCCH 


^|:l 

Wiiiul 
uiiViSS 


TXZl  ft 


e.5??  ft 
9.750  H 


.  »  r"  6©  ** 

§  s  i  t? 

w  rv 


9.  500 


?■  05 


^  75  0 


/.  ro<r 


0A -4490c  tS5 


rvp  Northern  Ordnance  Division 
AJVo  Minneapolis 


Lthd 


APPLIED 

MECHANICS 


Analyat 

Project  Number  iS 

EC  No. 

Data 

mu 

% 


OUT CO. 
6&(?CCH 


if  iT  ^ 

>>  te  "  N 

T,  c>  >■  C*> 

^  s  f'  to 


<*>  '<LJ<L 


Im  si 


amis® 


a  Lr» 


A/OM  l  tOtAJTS 


w^SiBiiBiasn 

Ki^kl 


liiRilsa 


l.CZl  ft 


S.S?3* 
9.250  .i 


*  »o  h  fto  oro 

O  K  ***:  pc  *■'■  ‘■o 

■s  5  -n  ^  m  »o 


9.  50  0 

5-  05 


r.  75  0 


5.TZS 


t,  .c  Z  5 


3  /6"4 


A  C06 


OA  WSOctSS 


DA-64»Oc«6 


Sh**i 


Northern  Ordnance  Division 


Minneapolis 


APPLIED 

MECHANICS 


ftubjoct 

Analyst 

Lthd 

Project  Number 

C7 

EC.  No. 

Oat* 

/-ZK-S7 

ourcfi 


6fi.£6C  H 


&A*s£) 


SPc 

156 


Forces 


tevrdA  \rjrS 


3  DHL. 


F=  uooo  n> 

■■  m 

4- 

0II/I4KA  y  A/006S 


mso  il 


Z  194.1  fl 


Sh*«t _ Of _ 


DA-M90clf>6 


Subject 


Analyst 


Northern  Ordnance  Division 


Minneapolis 


APPLIED 

MECHANICS 


Subject 

Analyst 

lthd 

Profact  Number  ' 

EC.  No. 

Date 

j-zr  n 

5  Cct  >0^y  <? 


c 


A  -(f-sY/.i'zl)  -  Z 77  (. 37s)z  _  7.0£2f /a7- 


4- 


H  -•  (/■ai)(4-sj2’//Z  -  lirC^is)^  _ 

^2  wOni)£\(.3/2s')'U  '*  12.2011 ,nj- 

5  :  x/ 125  5.  An  /n3  /V 


Ti  :  ZAX3  67  /n.  -  !b 

z  ( s.  4  n  m  ') 


ZZ3  49  psi 


Fs*  /.  5  7 


O^Jlr^C  A7 0m?s~  FJLa^  F€A 
£My  <£  a AJCC5  /0,Z0  *  30  z  fO/t SO  ,*.-/{> 

n  ■■  !0>  1  SO  1%  <f2?  pv 

£  L£7 


FS  -  /XX 


Fop~  FS 2.0j  ujc  MffT'o  kv  uh  Fy  =■  4-S  jest  o.< 


( 


Sh**t _ Of _ 


DA-6490ct86 


01 -20-1981 


I  MhGES  —  3D 
Run  ID=S013650 


14:1  C- 


1 

SSSBSSSS 

000000 

1 1 

SSSSSSSS 

000000 

1 1 

S£; 

00 

00 

1111 

ss 

00 

00 

1111 

SS 

00 

00 

1 1 

55 

00 

00 

1 1 

SSS555 

00 

00 

1 1 

SS5S5S 

00 

00 

1 1 

SS 

00 

00 

1 1 

SS 

00 

00 

1 1 

SS 

00 

00 

1 1 

SS 

00 

00 

1 1 

SSSSSSSS 

000000 

linn 

SSSSSSSS 

000000 

min 

FMC  CORPORATION  S/N:B004B4 


Information 


Project 

Client 

:  LTHD 

a 

a 

Job  Name 

:  Outer 

Breech  Band 

Remar  ks 

:  1/4  symmetric  model 

under 

recoil  1 oad 

Enqi neer 

. 

/ 

J .  Fi shbei n 

Chk ' d  by 

• 

/ 

Appr ' d  by 

• 

/ 

Comments 

m 

IMAGES 


BVl 


K'1 


ft] 


I 


% 


=  ===  =  =  =  ========  =  IMAGES  3D  ===========  = 

=  Copyright  (c)  1984  Celestial  Software  Inc 


Interactive  Microcomputer  Analysis  S<  Graphics  of  Engineering  Systems 

IMAGES-3D  Version  1.3  03/01/86 

RUN  I D=50 1 3650 


NOTICE 


Celestial  Software  Inc.  assumes  no  responsi 
bility  for  the  validity,  accuracy,  or 
app 1 i c ab i 1 i ty  of  the  results  obtained  from 
I MAGES-3D . 


Any  questions  or  comments  concerning  the  use 
of  IMAGES-3D  or  the  users  manual  should  be 
addressed  to: 

Celestial  Software  Inc. 

125  University  Ave. 

Bertel ey , CA 
94710 

415-841-7175 


FML  CORPORATION  S /N: 000484 


01-28-  1  937 
PAGE  1 


ft 


=,==============  IMAGES  3D  ==  ============= 

=  Copyright  (c>  1964  Deleft j  a]  Sot tware  Inc.  = 

CHECT  GEOMETRY  Version  1.3  03/01/66 

L.THD  Outer  Breech  Band  —  Recoi  1  Load 


MATERIAL  PROPERTIES 


Mater i al 

Modulus  o-f 

Wei ght 

Coe-f-f  o-f 

Poi sson ' s 

Shear  Web 

No 

Elasticity 

Densi t  y 

Thermal  Exp. 

Ratio 

Modul us 

1 

1 . 00000E+07 

9 . B0000E— 02 

0. OOOOOE+OO 

3. 00E-01 

0.  00O00E+OO 

3 . 00000E+07 

1 . 00000E— 03 

0. 000 OOE+OO 

3. 00E-01 

0. 00 00 OE +00 

NODE  COORDINATES 


Node  X-Coord.  Y-Coord.  Z— Coord. 


1 

7. 62700E+00 

0 . 00000E+00 

0. 

OOOOOE+OO 

n 

7.511 13E+00 

1 . 32441E+00 

0. 

OOOOOE+OO 

7. 1 6 704 E +00 

2. 60859E+00 

0. 

OOOOOE+OO 

4 

6. 605 1 8E+00 

3. 8 1 350E+00 

0. 

OOOOOE+OO 

5 

5. 84262E+00 

4. 90254E+00 

0. 

OOOOOE+OO 

6 

4. 90254E+00 

5. B4262E+00 

0. 

OOOOOE+OO 

7 

3. 81350E  >00 

.  605 1  BE  +OU 

0. 

OOOOOE+OO 

8 

2. 60859E+00 

7. 1 6704E+00 

0. 

OOOOOE+OO 

9 

1 . 32441E+00 

7.511 13E+00 

0. 

OOOOOE+OO 

10 

0. OOOOOE+OO 

7. 62700E+00 

0. 

OOOOOE+OO 

1  1 

8. 53300E+00 

0. 00000E+00 

0. 

OOOOOE+OO 

12 

8. 40337E+00 

1 . 48 1 74E+00 

0. 

OOOOOE+OO 

13 

8. 0 1 840E+00 

2.91 846E+00 

0. 

OOOOOE+OO 

14 

7. 3B980E+00 

4 . 2665uE+OU 

0. 

OOOOOE+OO 

15 

6.53666E+00 

5. 4849 1E+00 

0. 

OOOOOE+OO 

16 

5. 48491 E +00 

6. 53666E+00 

0 . 

OOOOOE+OO 

17 

4. 26650E+00 

7 . 38980E+00 

0. 

OOOOOE+OO 

18 

2. 9 1 846E+00 

8.01 840E+00 

0. 

OOOOOE+OO 

19 

1 . 48174E+00 

8 . 40337E+00 

0. 

OOOOOE+OO 

20 

0. 00000E+00 

B . 53300E+00 

0. 

OOOOOE+OO 

21 

9 . 25000E+00 

0 . 00000E+00 

0. 

OOOOOE+OO 

O  '"0 

«L  jL 

9. 1 0947E+00 

1 . 60625E+00 

0. 

OOOOOE+OO 

'“i  “T 

8. 69216E+00 

3. 1 6369E+00 

0. 

OOOOOE+OO 

24 

8.01 073E+00 

4 . 62500E+00 

0. 

OOOOOE+OO 

25 

7. 0859  IE +00 

5. 94579E+00 

0. 

OOOOOE+OO 

26 

5. 94579E+00 

7. 08591E+00 

0. 

OOOOOE+OO 

27 

4. 6 2500 E +00 

8 . 01074E+00 

0. 

OOOOOE+OO 

RAGE 


===============  IMAGES  3D  =============== 

=  Copyriaht  (c)  19R4  Celestial  Bo-ftware  Inc.  = 


CHECR  GEOMETRY  Veision  1.3  03/01/86 

LTHD  Outer  Breech  Band  --  Recoil  Load 

Node  X— Coord.  Y-Coord.  Z-Coord. 


28 

3  •  1 63 6 9E  *♦  OO 

8. 69216E+00 

0 

.  OOOOOE+OO 

29 

1 . 60625E+00 

9. 10947E+00 

0 

. OOOOOE+OO 

30 

0. 00000E+00 

9. 25000E+00 

o 

.  OOOOOE+OO 

31 

1 . OOOOOE +0 1 

O.  OOOOOE+OO 

o 

. OOOOOE+OO 

~y 

1 . 0B750E+01 

0 . OOOOOE+OO 

o 

.  OOOOOE+OO 

•3-J> 

1 . 1 7500E+0 1 

o.  ooooOE+oo 

i.J 

. OOOOOE+OO 

34 

1 . 00000E+01 

1 . 60600E+00 

0 

.  OOOOOE+OO 

35 

1 . 09350E+01 

1 . 60600E+00 

o 

. OOOOOE+OO 

36 

1 . 1 9880E+0 1 

1 . 60600E+00 

0 

.  OOOOOE+OO 

37 

1 . 00000E+01 

3. 16400E+00 

o 

. OOOOOE+OO 

38 

1 . 09920E+01 

3. 16400E+00 

o 

.  OOOOOE+OO 

39 

1 . 22190E+01 

3. 1 6400E+00 

o 

. OOOOOE+OO 

40 

8 . 87500E+00 

4 . 62500E+00 

o 

.  OOOOOE+OO 

41 

1 . OOOOOE +01 

4 . 62500E+00 

o 

. OOOOOE+OO 

42 

8 . 42800E+00 

5. 625‘OOE+OO 

o 

,  OOOOOE+OO 

43 

1 . 00000E+01 

5.  6 2 500 E 4- 00 

0 

. OOOOOE+OO 

44 

1.1  0B30E+01 

5 . 62500E+00 

0 

.  OOOOOE+OO 

45 

1 . 25830E+01 

5. 6 2 50 0E +00 

0 

.  OOOOOE+OO 

46 

8 . 87500E+00 

6. 75000E+00 

0 

.  OOOOOE+OO 

47 

1 . OOOOOE +01 

6. 75000E+00 

0 

. OOOOOE+OO 

48 

1. 1 1250E+01 

6- 75000E+00 

o 

.  OOOOOE+OO 

49 

1 . 27500E+01 

6. 75000E+00 

0 

. OOOOOE +00 

50 

1 . 00000E+01 

7 . 075 0 0 E + 0 0 

o 

.  OOOOOE+OO 

51 

1  .  1 9450E+0 1 

8. 69500E+00 

o 

.  OOOOOE+OO 

52 

1 . OOOOOE +01 

9 . 50000E+00 

0 

.  OOOOOE  +  OO 

53 

0. 8750OE+O0 

8.01 100E+00 

o 

.  OOOOOE+OO 

54 

8. 87500E+00 

9 . 50000E+00 

0 

.  OOOOOE+OO 

ctr 

vJ 

7. 98 1 00E+00 

6 . 75000E+00 

0 

.  OOOOOE+OO 

56 

7. 98 1 00E+00 

8.011 00E+00 

0 

.  OOOOOE  +  00 

57 

7. 98100E+00 

9 . 50000E+00 

o 

.  OOOOOE+OO 

58 

7 . 08600E+00 

7 . 08600E+00 

0 

.  OOOOOE+OO 

59 

7 . 08600E+00 

8.01 100E+00 

0 

.  OOOOOE+OO 

60 

7 m 08600E+00 

9. 50000E+00 

0 

.  OOOOOE+OO 

6  1 

5. 94600E+00 

8.01 100E+00 

0 

.  OOOOOE+OO 

62 

5. 94 600 E+ 00 

9. 50000E+00 

o 

.  OOOOOE+OO 

63 

4 . 62500E+00 

9.  50000E+-00 

0 

.  OOOOOE+OO 

64 

3. 1 6400E+00 

9 . 50000E+  00 

0 

.  OOOOOE+OO 

FMC  CORRORAT  I  Of  4  5/ N:  800484 


M 

g 

S 


a 

I 

9 


>>: 


C 


=  Cop  vr  l  ght  (  c  ) 


Jlj 

01-20- 1 P07 
FAGE  1 

images  ?  d  =============== 

19G4  CelestieJ  boltwcre  Inc.  =■ 


RENUME^ER  NODES  Version  1.3  03/01/86 

LTHD  Outer  Breech  Band  --  Recoil  Load 


Node  Renumbering  Cross  Reference  List 


Was 

Is 

We  s 

Is 

We  s 

Is 

1 

*■»  — < 

4.  4L 

2 

'“1  *■» 

3, 

24 

4 

nr 

C 

“7 

6 

4  1 

7 

50 

0 

58 

9 

61 

10 

64 

1  1 

13 

1  2 

14 

13 

15 

14 

21 

15 

31 

16 

39 

17 

40 

10 

55 

19 

60 

20 

63 

21 

7 

— » 

6 

n  "7 

12 

24 

20 

nc 
a-  u 

30 

26 

38 

27 

47 

28 

54 

29 

59 

30 

62 

31 

n 

T  'n 

1 

33 

er 

34 

4 

T«r 

3 

36 

6 

37 

10 

38 

9 

39 

1  1 

40 

19 

41 

16 

42 

29 

43 

26 

44 

17 

45 

18 

46 

7;  7, 

47 

34 

48 

27 

49 

28 

50 

35 

51 

36 

52 

44 

53 

42 

54 

45 

55 

37 

56 

43 

57 

51 

58 

40 

59 

46 

60 

52 

61 

49 

62 

ET  -T 

63 

56 

64 

57 

Or  i  gi  rial 

Node  1 

Band 

38 

Final  Nodal  band  12 


m  i 


1 


FMC  CORPORATION  5  /  N  :  BOu4B4 


==  ===  =  =  =  =  =  ======  IMAGES  3D  =  =  =  =  ====  =  =  ==  =  =  = 

=  Copvr  i  ght  <c>  1 9B4  Celestial  Eottware  Inc.  = 


ASSEMBLE  STIFFNESS  MATRIX  Version  1.3  03/01/66 

LTHD  Outer  Breech  Band  —  Recoil  Load 

STIFFNESS  ASSEMBLY  SUMMARY 


Number  ot  Node  Points .  64 

Number  o-f  Trues  and  Beam  Elements .  0 

Number  ot  Plate  Elements..... .  60 

Nurriber  o-f  Spring  Elements .  0 

Number  o<  Nodes  with  Restraints .  10 

Nurriber  ot  Blocks  in  the  Matrix .  2 


BLOCt  NUMBER  1 

FOPM  Matri' 

FACk  Matri- 

Sire1  -  112304  Bvtes 

TRIANGULARIZE  Matri:: 

BLOCt  NUMBER  2 

FORM  Matri:: 

RAC V  Mat  r  i 

Sire  =  23504  Pv'tes 

TRIANGULARIZE  Matrix 


Number  o-f  terms  in  the  matrix.  17001 

Larosst  column.. . .  69 

Minimum  Diagonal  Stittness  =  .  B 1 53^50D+O3 
Ma:  i  mum  Diagonal  Stitt  ness  =  .  7044  1  P  1  D+  1  0 


FMC  COFF ORATION  S/N:8004B4 


FACE 


( 


====  =======  ====,  IMAGES  3D  ====  =  =  =  =  =  =  =  =  =  =  = 

=  Copyright  (c)  1984  C  e  1  est  1  a  1  Software  Inc.  = 


ASSEME'LE  STIFFNESS  MATRIX  Version  1.3  03/01/B6 

LTHD  Outer  Breech  bend  —  Recoil  Load 


CROSS  REFERENCE  LIST 
Is  Node  Verus  Internal  Equation  Number 


Is 

TRANSLATION 

/ 

ROTATION 

Node 

Eqn . 

Eqn . 

Eqn . 

/ 

/ 

Eqn . 

Eqn  . 

Eqn . 

1 

1 

2 

3 

n 

4 

r 

6 

“T 

7 

8 

9 

10 

1  1 

12 

4 

13 

14 

15 

1  6 

17 

18 

5 

19 

20 

21 

6 

*->  ~y 

24 

c 
Ji-  s 

26 

27 

7 

28 

29 

30 

a 

31 

3*2 

33 

34 

35 

36 

9 

37 

38 

39 

40 

41 

42 

10 

43 

44 

45 

46 

47 

48 

1 1 

49 

50 

51 

52 

53 

54 

12 

55 

56 

57 

58 

59 

60 

13 

61 

62 

63 

14 

64 

65 

66 

67 

68 

69 

15 

70 

71 

72 

73 

74 

75 

16 

76 

77 

78 

79 

80 

81 

17 

82 

83 

84 

85 

86 

87 

18 

88 

89 

90 

91 

92 

93 

19 

94 

95 

96 

97 

98 

99 

20 

1 00 

101 

102 

1  03 

104 

105 

21 

106 

1  07 

108 

109 

110 

1  1  1 

4.  *- 

1  12 

1  13 

114 

23 

1  15 

1  16 

1  17 

118 

1  19 

120 

24 

121 

|  *■}  r» 

123 

124 

125 

126 

25 

127 

1  28 

129 

1  30 

131 

132 

26 

133 

134 

135 

136 

137 

138 

27 

139 

1  40 

141 

142 

143 

144 

28 

145 

146 

147 

148 

1  49 

150 

29 

151 

152 

153 

154 

155 

156 

30 

157 

158 

159 

1 60 

161 

162 

31 

163 

164 

165 

1  66 

167 

168 

_■  A. 

169 

170 

171 

172 

173 

174 

T;—, 

175 

176 

177 

178 

1  79 

1  BO 

34 

181 

182 

183 

184 

185 

“T  rr 
OwJ 

186 

187 

1  88 

189 

1  90 

191 

36 

192 

193 

1  94 

195 

1  96 

197 

37 

190 

199 

200 

201 

202 

203 

38 

204 

205 

206 

207 

208 

269 

39 

210 

21  1 

213 

214 

'•'l  C 
*-  1  J 

■-  -vV,  w 


i 


i 


a 


i 


& 


ft 


as 

inn 


fr.V 


(. ; 


$  fe 


re 


FMC  CORF  ORATION  S/N: 800484 


RAGE 


=  =  =  =  =  ===  =  =  =  ====  IMAGES  3-D  =  =  =  =  =  =  =  =  =  =  =  =  = 
=  Copvnght  <c)  1984  Celestial  Software  Inc. 


ASSEMBLE  STIFFNESS  MATRIX  Version  1.3  03/01/86 

LTHE>  Oute-  Breech  Band  —  Recoil  Load 


Is 

TRANSLATION 

/ 

ROTATION 

Node 

Eqn . 

Eqn . 

Eqn . 

/ 

J 

Eqn . 

Eqn . 

Eqn . 

40 

216 

217 

218 

/ 

219 

220 

i 

41 

nn-r 

224 

225 

226 

227 

42 

228 

2^9 

230 

231 

nro 

233 

43 

234 

235 

236 

237 

238 

44 

240 

241 

24^ 

243 

244 

245 

45 

246 

247 

248 

249 

250 

251 

46 

ncjn 

4  JO 

254 

255 

»*“.C  ' 

i.  jO 

257 

47 

258 

259 

260 

261 

262 

263 

48 

264 

265 

266 

267 

268 

269 

49 

270 

271 

273 

274 

275 

50 

276 

277 

278 

279 

280 

281 

51 

282 

283 

284 

285 

286 

287 

ull 

288 

289 

290 

291 

293 

53 

294 

295 

296 

297 

298 

299 

54 

300 

301 

302 

303 

304 

305 

55 

3o6 

307 

308 

309 

310 

31  1 

56 

312 

313 

314 

315 

316 

317 

57 

318 

319 

320 

321 

0*  2  2! 

323 

58 

324 

325 

326 

327 

328 

329 

59 

330 

331 

332 

557 

334 

C\ 

60 

336 

337 

33 

339 

340 

341 

61 

342 

343 

344 

345 

346 

347 

62 

348 

349 

350 

63 

351 

352 

353 

64 

354 

355 

356 

saaaaMBataataasaaSiaaiaaiaai^aiaaagifl&&£5aiEafi^^aag^s5saafisaass5sa: 


FMC  CORPORATION  S/N: 800484 


30 


& 

i 

i 

1 

1 


I 


& 


01  -2G-B-7 

FACE  1 

======,=========  IMAGES  3D  ==  =  =  =  =  =  =  =====  =  = 

=  Copvri  ght  ( c:  )  1904  Cel  esti  el  So-ftware  Inc.  = 


SOLVE  DISPLACEMENTS  Version  1.3  03/01/86 

LTPID  Outer  Breech  Band  —  Recoil  Load 

LOAD  CASE  1 


CONCENTRATED  LOADS 


Node 

F>: 

Fv 

Fz 

M:: 

My 

Mr 

1 

.  OOOOE+OO 

. 0000E+00 

1 097E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

.  0000E+00 

-. 2194E+04 

. OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

*7, 

.  0000 E +00 

. 0000 E +00 

-.21 94E+04 

. OOOOE+OO 

. OOOOE+OO 

.  <X>00E  +  00 

4 

. 0000E+00 

. 0000E+00 

— . 2194E+04 

. OOOOE+OO 

. OOOOE+OO 

.  000 OE+OO 

5 

.  0000E+00 

.  0000E+00 

-. 2194E+04 

. OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

6 

.  0000 E+ 00 

.  OOOOE+OO 

-. 2194E+04 

. OOOOE+OO 

.  OOOOE+OO 

.  OOOOE+OO 

7 

.  0000E+00 

. 0000E+00 

-. 2194E+04 

. OOOOE+OO 

. OOOOE+OO 

• OOOOE+OO 

8 

. 0000E+00 

. 0000E+00 

— . 2194E+04 

. OOOOE+OO 

. OOOOE+OO 

.  C> 00 OE+OO 

9 

.  0000E+00 

. OOOOE+OO 

-. 2194E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

10 

.  0000 E +00 

.  OOOOE+OO 

-. 1 097E+04 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

FMC  CORPORAT  I  ON  S/N:  800484 


PAGE 

===============  IMAGES  3D  =============== 

=  Copyright  (c)  19B4  Celestial  So-ftware  Inc.  = 


SOLVE  DISPLACEMENTS  Version  1.3  03/01/86 

LTHD  Outer  Breech  Band  —  Recoil  Load 

LOAD  CASE  1 


APPLIED  LOAD  VECTOR 


Node 

F  >; 

Fy 

Fz 

Mx 

My 

Mz 

1 

. 0000E+00 

. OOOOE+OO 

1097E+04 

. OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

—y 

. OOOOE+OO 

. OOOOE+OO 

2194E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

—.21 94E+04 

.  OOOOE+OO 

.  OOOOE+OO 

.  OOOOE+OO 

4 

. OOOOE+OO 

.  OOOOE+OO 

-. 2194E+04 

. OOOOE+OO 

.  OOOOE+OO 

.  OOOOE+OO 

5 

. OOOOE+OO 

.  OOOOE+OO 

2194E+04 

.  OOOOE+OO 

.  OOOOE+OO 

.  OOOOE+OO 

6 

. OOOOE+OO 

. OOOOE+OO 

2194E+04 

. OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

7 

. OOOOE+OO 

. OOOOE+OO 

2194E+04 

.  OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

8 

. 0000E+00 

. OOOOE+OO 

2194E+04 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

9 

. 0000E+00 

. OOOOE+OO 

2194E+04 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

10 

. 0000E+00 

.  OOOOE+OO 

1 097E+04 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

ft 
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===============  IMAGES  3D  =============== 

=  Ccps-riciht  (c)  19S4  Celestial  Software  Inc.  = 


SOLVE  DISPLACEMENTS 


Version  1.3  03/01/66 


LTHD  Outer  Breech  Band  —  Recoi 1  Load 


Nod  e 


LOAD  CASE  1 


DISPLACEMENTS 


Transl  atl 
X  Y 


o  n  s 
2 


Rotati  ons 
Y 


KV 

i 

. 0000 E +00 

.  OOOOE+OO 

-. 1635E-01 

/ 

. OOOOE+OO 

- . 5449E-02 

. OOOOE+OO 

K  o]/ 

. 0000 E+ 00 

. OOOOE+OO 

-. 1 676E-01 

/ 

.  3292E-03 

-. 541BE-02 

.  OOOOE+OO 

rvi  '■  •  ‘ 

/■» 

. OOOOE+OO 

. OOOOE+OO 

180  IE— 01 

/ 

. 61 19E-03 

-. 5320E-02 

. OOOOE+OO 

4 

. OOOOE+OO 

.  OOOOE+OO 

— . 2008E-0 1 

/ 

. B252E-03 

-. 5135E-02 

. OOOOE+OO 

1$  Jv!l 

5 

. OOOOE+OO 

.  OOOOE+OO 

- . 2290E-0 1 

/ 

. 9799E-03 

-. 4822E-02 

.  OOOOE+OO 

M  » 

6 

. OOOOE+OO 

.  OOOOE+OO 

-. 2622E-01 

/ 

. 1 1 1  IE-02 

-. 4323E-02 

.  OOOOE+OO 

9 

7 

. OOOOE+OO 

. OOOOE+OO 

- . 2965E-0 1 

/ 

. 1231E-02 

-. 3595E-02 

. OOOOE+OO 

b  r.y 

e 

. OOOOE+OO 

.  OOOOE+OO 

-. 3268E-01 

/ 

. 1335E-02 

261BE-02 

.  OOOOE+OO 

9 

. OOOOE+OO 

. OOOOE+OO 

-. 3479E-01 

/ 

. 1 409E-02 

-. 1 390E-02 

. OOOOE+OO 

i-" 

10 

. OOOOE+OO 

.  OOOOE+OO 

-. 3555E-01 

/ 

. 1443E-02 

. OOOOE+OO 

.  OOOOE+OO 

fc  ( 

1 1 

. OOOOE+OO 

. OOOOE+OO 

-  .  U45E-01 

/ 

. OOOOE+OO 

-. 5393E-02 

. OOOOE+OO 

W  rw  V 

12 

. OOOOE+OO 

.  OOOOE+OO 

-. 1 191E-01 

/ 

. 3186E-03 

- . 537 1 E— 02 

.  OOOOE+OO 

1  • 

13 

. OOOOE+OO 

.  OOOOE+OO 

-. 1331E-01 

/ 

. 5790E-03 

-. 5300E-02 

.  OOOOE+OO 

V; 

14 

. OOOOE+OO 

.  OOOOE+OO 

-. 1570E-01 

/ 

. 7525E-03 

— . 5157E-02 

.  OOOOE+OO 

Iw"  (  'r 

15 

. OOOOE+OO 

.  OOOOE+OO 

-. 1901E-01 

/ 

. 8532E-03 

-. 48B9E-02 

.  OOOOE+OO 

vs  >: 

16 

. OOOOE+OO 

.  OOOOE+OO 

— . 2298E— 01 

/ 

.  9325E-03 

-. 442BE-02 

.  OOOOE+OO 

$  *-■ 

17 

. OOOOE+OO 

.  OOOOE+OO 

-. 2712E-01 

/ 

. 1012E-02 

-. 3720E-02 

.  OOOOE+OO 

Wj 

18 

. OOOOE+OO 

. OOOOE+OO 

-. 308 4 E -01 

/ 

.  1 086E-02 

-. 2737E-02 

.  OOOOE  +  OO 

■  ■ 

19 

. OOOOE+OO 

.  OOOOE+OO 

— . 3345E— 01 

/ 

. 1 129E-02 

-. 1 462E-02 

.  OOOOE+OO 

R  35 

20 

. OOOOE+OO 

. OOOOE+OO 

— . 3438E-01 

/ 

.  1 164E-02 

. OOOOE+OO 

.  OOOOE+OO 

21 

. OOOOE+OO 

.  OOOOE+OO 

7595E-02 

/ 

. OOOOE+OO 

-. 5361E-02 

.  OOOOE+OO 

— 1 

. OOOOE+OO 

.  OOOOE  +  OO 

-. 8085E-02 

/ 

. 322 IE— 03 

-. 5351E-02 

.  OOOOE  +  OO 

n  £*'• 

23 

. OOOOE+OO 

. OOOOE+OO 

-. 9598E-02 

/ 

. 5790E-03 

-. 5313E-02 

.  OOOOE+OO 

M  if*-* 

24 

. OOOOE+OO 

. OOOOE+OO 

-. 12? IE— 01 

/ 

.  7364E-03 

5216E-02 

. OOOOE+OO 

■ 

25 

. OOOOE+OO 

.  OOOOE+OO 

-. 1592E-01 

/ 

. 8025E-03 

-. 49B8E-02 

. OOOOE+OO 

55 

26 

. OOOOE+OO 

.  OOOOE+OO 

-. 2043E-0 1 

/ 

.  B422E-03 

-. 4547E-02 

.  OOOOE  +  OO 

K  Bn 

27 

. OOOOE+OO 

. OOOOE+OO 

-. 2519E-01 

/ 

. B809E-03 

-. 3841E-02 

. OOOOE+OO 

28 

. OOOOE+OO 

.  OOOOE+OO 

-. 2948E-01 

/ 

.  9191E-03 

-. 2B48E-02 

.  OOOOE+OO 

X 

29 

. OOOOE+OO 

. OOOOE+OO 

— . 3255E-01 

/ 

.91 13E-03 

-. 1 528E-02 

. OOOOE+OO 

30 

. OOOOE+OO 

. OOOOE+OO 

-. 3363E-01 

/ 

. 9554E-03 

. OOOOE+OO 

.  OOOOE+OO 

A  Ldi 

31 

. OOOOE+OO 

. OOOOE+OO 

-. 35S4E-02 

/ 

. OOOOE+OO 

-. 5336E-02 

. OOOOE+OO 

s 

*T 

. OOOOE+OO 

.  OOOOE+OO 

. 1 07 1 E— 02 

/ 

. OOOOE+OO 

-. 529BE-02 

.  OOOOE+OO 

5  v\ 

. OOOOE+OO 

.  OOOOE+OO 

. 5687E- 02 

/ 

. OOOOE+OO 

-. 5246E-02 

.  OOOOE  +  OO 

r 

34 

. OOOOE+OO 

.  OOOOE+OO 

-. 3324 E -02 

/ 

.  3202E-03 

-. 5340E-02 

.  OOOOE  +  OO 

v>  -  ■ 

35 

. OOOOE+OO 

. OOOOE+OO 

. 1 658E-02 

/ 

. 3297E-03 

-. 5313E-02 

.  OOOOE+OO 

jS 

36 

. OOOOE+OO 

.  OOOOE+OO 

. 7230E-02 

/ 

.  3499E-03 

- . 5264E-02 

. OOOOE+OO 

37 

. OOOOE+OO 

.  OOOOE+OO 

-. 2619E-02 

/ 

. 5799E-03 

-. 5349E-02 

. OOOOE+OO 

B  ® 

38 

. OOOOE+OO 

.  OOOOE+OO 

. 2682E-02 

/ 

. 588 1 E— 03 

5340E-02 

. OOOOE ■+  00 

js 

39 

. OOOOE+OO 

.  OOOOE+OO 

. 9210E-02 

/ 

.  6101E-03 

- . 530 1 E-02 

. OOOOE +00 

<* 

>3  V 

S  c;  : 

40 

. 0000E+ 00 

.  OOOOE +00 

-. 7659E-02 

/ 

. 7360E-03 

-.5316E-02 

. OOOOE+OO 

mm 


»v 
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=  «  =  =======  =  ===  IMAGES  3D  =============  =  = 

=  Copyright  (c)  19B4  Celestial  Software  Inc.  = 


SOLVE  DISPLACEMENTS  Version  1.3  03/01/B6 

LTHD  Outer  Breech  Band  —  Recoi 1  Load 

LOAD  CASE  1 


Translations  /  Rotatio 


de 

X 

Y 

Z 

/ 

/ 

/ 

X 

Y 

41 

. OOOOE+OO 

. OOOOE+OO 

-. 1647E-02 

.  7395E-03 

-. 5362E-02 

42 

. OOOOE+OO 

. OOOOE+OO 

9266E-02 

/ 

. 7815E-03 

-. 5286E-02 

43 

. OOOOE+OO 

.  OOOOE+OO 

~  .  B  7  6  1  E  — 03 

/ 

.  7958E-03 

-. 5359E-02 

44 

. OOOOE+OO 

. OOOOE+OO 

. 4920E-02 

/ 

. 7915E-03 

- . 5342E-02 

45 

. OOOOE+OO 

.  OOOOE+OO 

. 1 292E-0 1 

/ 

.  7954E-03 

-. 5329E-02 

46 

. OOOOE+OO 

. OOOOE+OO 

-. 602 1 E— 02 

/ 

>  7635E-03 

-. 5338E-02 

47 

. OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

/ 

. 7  60 1 E— 03 

- . 5359E-02 

48 

. OOOOE+OO 

. OOOOE+OO 

. 602 IE— 02 

/ 

. 7627E-03 

-. 5347E-02 

49 

. OOOOE+OO 

.  OOOOE+OO 

. 147  IE— 01 

/ 

. 7840E-03 

-. 5343E-02 

50 

• OOOOE+OO 

. OOOOE+OO 

. 8248E-03 

/ 

. 7055E— 03 

-. 5362E-02 

51 

. OOOOE+OO 

.  OOOOE+OO 

. 1 1B4E-01 

/ 

. 71 1  IE-03 

-. 5375E-02 

52 

. OOOOE+OO 

. OOOOE+OO 

. 1 931 E— 02 

/ 

. 6604E-03 

- . 5383E-02 

53 

. OOOOE+OO 

.  OOOOE+OO 

— . 5092E-02 

/ 

.  7047E-03 

- . 530BE— 02 

54 

. OOOOE+OO 

. OOOOE+OO 

-. 4090E-02 

/ 

.641  BE— 03 

-. 530 IE— 02 

55 

. OOOOE+OO 

.  OOOOE+OO 

-. 1073E-01 

/ 

. 77  66E— 03 

-.51 89E-02 

56 

. OOOOE+OO 

. OOOOE+OO 

-. 9779E-02 

/ 

. 7249E-03 

-.51 60E-02 

57 

. OOOOE+OO 

. OOOOE+OO 

— . 8768E— 02 

/ 

.  63 1 3E— 03 

- . 51 46E-02 

58 

. OOOOE+OO 

. OOOOE+OO 

-. 150 IE -01 

/ 

. 79 10E— 03 

4952E-02 

59 

. OOOOE +00 

. OOOOE+OO 

-. 1430E-01 

/ 

.  7 453E-03 

- . 49 1  BE -02 

60 

. OOOOE+OO 

. OOOOE+OO 

-. 1327E-01 

/ 

• 6233E—U3 

-. 4895E-02 

61 

. OOOOE+OO 

. OOOOE+OO 

-. 1967E-01 

/ 

. 78B7E-03 

-. 4495E-02 

62 

. OOOOE+OO 

.  OOOOE+OO 

-. 1861E-01 

/ 

. 6275E-03 

-. 4438E-02 

63 

. OOOOE+OO 

.  OOOOE+OO 

- . 2403E— 01 

/ 

.  672BE-03 

- . 3742E-02 

64 

. OOOOE+OO 

. OOOOE+OO 

— . 2882E-01 

/ 

. 7310E-03 

-. 2802E-02 

Z 


. 0000E+G0 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. 0000E+00 
. OOOOE+OO 
. 0000E+00 
. 0000E+00 
. 0000E+00 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
. OOOOE+OO 
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======•======■===  IMAGES  3D  =  =  =  =  =========== 

=  Copyright  (c>  1984  Celestial  Software  Inc.  = 


SOLVE  PLATE  LOADS/STRESSES  Version  1.3  03/01/86 

LTHD  Outer  Breech  Band  —  Recoi 1  Load 
L  oad  Case  1  : 


PLATE  LOADS  AND/OR  STRESSES 


Stress 

Surf 

S  i  q  m  a  X 

Si gma  V 

Tau  XY 

Sigma  1 

Sigma  2 

Ang  1  e 

Stress 

Shear  XZ 

Shear  YZ 

***OUAD 

PLATE  NO. 

1  *** 

St  r  ess 

TOP 

— . 3262E+03 

-.5241 E+04 

. 4296E+03 

- . 2889E+03 

-. 5276E+04 

5.  0 

Stress 

MID 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  0 

Stress 

DOT 

. 3262E+03 

.524  IE +04 

-.  4296E+03 

. 527BE+04 

. 2B89E+03 

-85.0 

***OUAD 

PLATE  NO. 

2+** 

Stress 

TOP 

-. 5182E+03 

-. 461 1E+04 

.  5523E+03 

4450E+03 

-. 4685E+04 

7.6 

Stress 

MID 

. OOOOE+OO 

. 0 OOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.0 

Stress 

DOT 

. 5182E+03 

. 461 1E+04 

-.  5523E  +  03 

. 46B5E+04 

. 4450E+03 

-82.4 

+++OUAD 

PLATE  NO. 

St  r  ess 

TOP 

- . B790E+03 

-. 3940E+04 

.  1 157E+04 

-. 4910E+03 

- . 4328E+04 

18.5 

Stress 

MID 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.0 

Stress 

BOT 

. 8790E+03 

. 3940E+04 

-.  1 157E+04 

. 432BE+04 

.491 0E+03 

-71.5 

***QUAD 

PLATE  NO. 

Stress 

TOR 

-. 1251 E+04 

-. 4208E+04 

.  2333E+04 

. 3273E+02 

-. 5492E+04 

28.  8 

Stress 

MID 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  0 

Stress 

DOT 

. 1251E+04 

. 4208E+04 

-.  2333E+04 

. 5492E+04 

- . 3273E+02 

-61 . 2 

+++OUAD 

PLATE  NO. 

5*** 

Stress 

TOP 

— .  1 5U6E  +  04 

— . 627 1 E+04 

.  3719E+04 

. 5279E+03 

— • B305E+O4 

28.7 

Stress 

MID 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  0 

Stress 

DOT 

. 1 506E+04 

. 6271 E+04 

-.  3719E+04 

. 8305E+04 

- . 5279E+03 

-61.3 

+++QUAD 

PLATE  NO. 

6*** 

Stress 

TOP 

1513E+04 

— . 9762E+04 

.  48 1 0E+04 

. 6986E+03 

-. 1 197E+05 

24.7 

Stress 

MID 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  0 

Stress 

DOT 

. . 1513E+04 

. 9762E+04 

-.  4B10E+04 

. 1 197E+05 

-. 6986E+03 

-65.3 

+++QUAD 

PLATE  NO. 

7+++ 

St  ress 

TOP 

-. 1 283E+04 

-.141 1E+05 

.  5255E+04 

. 5945E+03 

-. 1 599E+05 

19.7 

Stress 

MID 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  0 

Stress 

BOT 

. 1 2B3E+04 

. 141 1E+05 

— .  52I55E+U4 

. 1 599E+05 

-. 5945E+03 

-70.3 

**+QUAD 

PLATE  NO. 

8  +  ** 

A 
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=  ================  IMAGES  3D  ==  =  =  =  ===  =  =  =  =  === 

=■  Copvr  i  aht  (c)  1884  Celestial  Software  Inc.  = 


Ver  s i  ori  1 . 3  03 / 0 1  /  86 


LTHD  Outer  Breech  Band  —  Recoi 1  Load 
Load  Case*  1  : 


a!  ax-  STw; 

iK/moocL 


Stress 

Sur-f 

Si gma  X 

Si qma  V 

T  a  u  X  Y 

Sigma  1 

Si gma  2  1  \ 

Angle 

Stress 

Shear  XZ 

Shear  YZ 

1 

Stress 

TOP 

-. 8238E+03 

1 889E+05 

. 4831E+04 

.  3872E+03 

-.2010E+P5  / 

14.  1 

Stress 

MID 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

. OOOpE+OO  / 

-  0 

Stress 

BOT 

. B23BE+03 

. 1 838E+05 

4 83 IE +04 

.  2010E+05 

-. 3«72E+03  1 

-75.9 

***DUAD  1 

PLATE  NO. 

- ^ 

Stress 

TOP 

— • 3332E+03 

— . 2236E+05 

.  3089E+04 

.  9190E+0Z^ 

/-<T227BE+05^ 

7.8 

Stress 

MID 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

O'lOOr  rr'n'i 

^  l  r »!  p  1 .]  i  L  + 

.0 

Stress 

BOT 

■ 3332E+03 

. 2236E+05 

3089E+04 

£2278E+05 

^.9190E+02 

-82.2 

***C'UAD  1 

PLATE  NO. 

1 0*>*~ - -  ^ 

Stress 

TOP 

5471E+03 

-. 4060E+04 

. 21 17E+03 

5344E+03 

-. 4073E+04 

3.  4 

Stres  s 

MID 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

.  0 

Stress 

BOT 

. 5471E+03 

. 4060E+04 

-.  21 17E+03 

.  4073E+04 

. 5344E+03 

—  86 . 6 

+++QUAD  1 

PLATE  no. 

1  1*+* 

Stress 

TOP 

— . 98 1 OE+03 

3509E+04 

.  1270E+03 

-. 9747E+03 

-. 3515E+04 

2.9 

St  r  es  s 

MID 

. OOOOE+OO 

. OOOOE+OO 

.  OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

.  0 

Stress 

BOT 

. 98 1 0E+03 

. 3509E+04 

-.  1 27 0E+03 

. 3515E+04 

. 9747E+03 

-87.  1 

♦++OUAD  1 

PLATE  NO. 

1 2+** 

Stress 

TOP 

-. 1 745E+04 

-. 2865E+04 

.51 76E+03 

-.  1 542E+04 

— . 3067E+04 

21.4 

Stress 

MID 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  0 

Stress 

BOT 

.  1 745E+04 

. 2S65E+04 

— . 5176E+03 

.  3067E  +  04 

. 1 542E+04 

-68.6 

**  *  QUAD  1 

PLATE  NO. 

1 

Stress 

TOP 

2429E+04 

- . 2953E+04 

. 1 535E+04 

-.  1 134E+04 

-. 4248E+04 

40.  2 

Stress 

MID 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  0 

Stress 

BOT 

. 2429E+04 

. 2953E+04 

-.  1 535E+04 

.  4248E+04 

. 1 134E+04 

-49.8 

«**QUAD  PLATE  NO. 

1  4*  +  * 

Stress 

TOP 

27 1 7E+04 

-. 4606E+04 

. 2797E+04 

— . 7089E+03 

— . 66 1 3E+04 

35.7 

Stress 

MID 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  0 

Stress 

BOT 

;  . 2717E+04 

. 4606E+04 

-. 2797E+04 

. 66 1 3E+04 

. 7089E+03 

-54 . 3 

+  *■* QUAD  PLATE  NO. 

1 5+-«  * 

Stress 

TOP 

-. 2464E+04 

-. 7404E+04 

. 38 1 4E+04 

-.  3903E+03 

-. 9478E+04 

28.5 

Stress 

MID 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  0 

Stress 

BOT 

. 2464E+04 

. 7404E+04 

— . 38 1 4E+04 

.  9478E+04 

•  3c?o3E+03 

-61.5 

***DUAD  1 

''LATE  NO. 

16+*  + 

Stress 

TOP 

-. 1876E+04 

— .  1  <.>B9E+05 

4  428 1E+04 

— .  1 669E+03 

-. 1 260E+05 

21 . 8 

Stress 

MID 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  0 

Stress 

BOT 

. 1876E+04 

. 1 089E+05 

42B1E+04 

.  1 260E+05 

. 1 669E+03 

-68.  2 

+++QUAD  PLATE  NO. 

1  7+  +  + 

i 

I 

M 


tyy 

t-iv 


if: 


>v  - 


& 


c< 

& 
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===============  IMAGES  3D  =============== 

=  Copyright  (c)  1904  Celestial  Software  Inc.  = 


Version  1.3  03/01/86 


LTHD  Outer  Breech  Band  —  Recoil  Load 
Load  Case'  1: 


Stress 

Sur  4 

Sigma  X 

Sigma  V 

Ten  XY 

Sigma  1 

Sigma  2 

Ang  1  e 

Stress 

Shear  XZ 

Shear  YZ 

Stress 

TOP 

-. 9420E+03 

1 4B2E+05 

. 4137E+04 

. 1973E+03 

-. 1 596E+05 

15.  4 

Str  ess 

MID 

. 0000E+00 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  0 

Stress 

BOT 

. 9420E+03 

. 14S2E+05 

-. 4137E+04 

. 1596E+05 

-. 1 973E+03 

-74.6 

***0UAD  1 

PLATE  NO.  IB*** 

Stress 

TOP 

— . 2 109E+03 

7- 1787E+05 

. 2520E+04 

. 141 5E+03- 

— . 1B23E+05 

8.0 

Stress 

MID 

. OOOOE+OO 

. 0000E+00 

. OOOOE+OO 

, OOOOE+OO 

. OOOOE+OO 

.  0 

Stress 

BOT 

. 2109E+03 

*  . 1787E+05 

2520E+04 

*.  1823E+05 

-. 1415E+03 

-82.0 

***0UAD  1 

PLATE  NO.  19*** 

Stress 

TOP 

-. 649  IE +03 

-. 3254E+04 

. 2416E+02 

-. 6489E+03 

-. 3255E+04 

•  5 

Stress 

MID 

. 0000E+00 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  0 

Stress 

BOT 

. 6491E+03 

. 3254E+04 

— . 2416E+02 

. 3255E+04 

. 64B9E+03 

-89.5 

***QUAD  PLATE  NO.  20*** 

Stress 

TOP 

4 1 65E+03 

-. 3220E+04 

-.  6876E+02 

-. 414BE+03 

-. 3222E+04 

-1.4 

Stress 

MID 

. 0000 E  + 00 

. 0000E  +  00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  0 

Stress 

BOT 

. 4165E+03 

. 3220E+04 

. 6876E+02 

. 3222E+04 

. 4148E+03 

CD 

03 

O' 

***QUAD  PLATE  NO.  2 

1  *** 

Stress 

TOP 

1789E+03 

-. 3277E+04 

-.151 1E+03 

-. 1716E+03 

-. 3284E+04 

1 

to 

CD 

Stress 

MID 

. OOOOE+OO 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  0 

Stress 

BOT 

. 1 789E+03 

. 3277E+04 

.151 1E+03 

. 3284E+04 

. 1716E+03 

87.2 

***QUAD  PLATE  NO.  22*** 

Stress 

TOP 

1031E+04 

-. 2846E+04 

. 4795E+02 

1 029E+04 

-. 2847E+04 

1.5 

Stress 

MID 

. 0000 E +00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  0 

Stress 

BOT 

. 103 IE +04 

. 2846E+04 

-.  4795E+02 

. 2847E+04 

. 1 029E+04 

-88.5 

***0UAD  PLATE  NO.  2 

Stress 

TOP 

—  m  5  2  3  U  E  +  (_)  3 

-. 2699E+04 

-.  1 235E+03 

—.51 60E+03 

-. 2706E+04 

-3.2 

Stress 

MID 

. 0000E+00 

. 0000E+00 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  0 

Stress 

BOT 

. 5230E+03 

. 2699E+04 

.  1  235E+03 

. 2706E+04 

.51 60E+03 

86.8 

***0UAD  PLATE  NO.  2 

4*** 

Stress 

TOF 

1 832E+03 

-. 2576E+04 

— « 2503E+03 

-. 1 573E+03 

-. 2602E+04 

-5.9 

Stress 

MID 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  0 

Stress 

BOT 

. 1 832E+03 

. 2576E+04 

. 2503E+03 

. 2602E+04 

. 1 573E+03 

84.  1 

* 

**TR I ANGULAR  PLATE  NO. 

25*** 

Stress 

TOP 

-. 2470E+04 

-. 2421E+04 

-. 8787E+02 

-. 2354E+04 

-. 2537E+04 

u*.  •  / 

Stress 

MID 

. 0000E+00 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  0 

Stress 

BOT 

. 2470E+04 

. 2421E+04 

. 8787E+02 

. 2537E+04 

. 2354E+04 

37 . 3 

**  + QUAD  PLATE  NO.  26*** 


in  o  in  *  o  o  03  o  ci 


FMT  CORPORATION  S/N:B00484 


01-28-67 
F  AGE  4 


—  —  —  —  ~  =  =  ===—  =  ~==  IMAGES  3D  =====  =  =  =  =  ===  =  =  = 
=  Copyright  (c)  1984  Celestial  Software  Irtc.  = 


Version  1.3  03/01/66 

LTHD  Outer  Breech  Sand  —  Recoil  Load 


Load  Case-  Is 


Stress 

Surf 

Sigma  X 

Sigma  V  Tau  XY 

Sigma  1 

Si gma  2 

Angl  e 

Stress 

Shear  XZ 

Shear  YZ 

Stress 

TOP 

-. 1 1 12E+04 

-. 1990E+04  -.3177E+02 

-.11 1 1 E+04 

-. 1991 E+04 

-2.  1 

Stress 

MID 

. OOOOE+OO 

.  OOOOE  +  OO  . OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.0 

Stress 

POT 

. 1 1 12E+04 

. 1990E+04  . 3177E+02 

. 1991 E+04 

.111 1E+04 

87.9 

♦♦♦TRIANGULAR  PLATE  NO. 

27+++ 

Stress 

TOP 

-. 394BE+03 

-. 1791E+04  -. 1020E+03 

-. 3874E+03 

-. 1 798E+04 

-4.2 

Stress 

MID 

. OOOOE+OO 

. OOOOE+OO  .  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  0 

Stress 

POT 

. 3948E+03 

. 1 79 1 E+04  .1 020E+03 

. 1 798E+04 

. 3874E+03 

B5.8 

♦  ♦♦TRIANGULAR  F'LATE  NO. 

2B*  +  * 

Stress 

TOP 

-. 1 072E+04 

—  •  31 76E+03  •  5086E+03 

-. 6150E+02 

-. 1 328E+04 

63.  3 

Stress 

MID 

. OOOOE+OO 

. OOOOE+OO  . OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  0 

Stress 

POT 

. 1 072E+04 

. 31 76E+03  — • 50S6E+03 

. 1 328E+04 

. 6150E+02 

-26.7 

♦♦♦QUAD  PLATE  NO.  2 

<?♦♦♦ 

Stress 

TOP 

-. 7437E+02 

- . 121 8E+04  -. 1025E+03 

-. 6525E+02 

-. 1 227E+04 

-5.  1 

St  r  ess 

MID 

. OOOOE+OO 

.  OOOOE+OO  . OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.0 

Stress 

POT 

. 7437E+02 

. 1218E+04  . 1025E+03 

. 1 227E+04 

. 6525E+02 

B4.9 

♦♦♦TRIANGULAR  PLATE  NO. 

30*++ 

Stress 

TOP 

-. 2605E+O4 

-.  3099E+04  -. 9932E+03 

-. 1 878E+04 

-. 3907E+04 

-39.  1 

Stress 

MID 

. OOOOE+OO 

. OOOOE+OO  . OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  0 

Stress 

POT 

. 2685E+04 

. 3099E+04  . 9932E+03 

. 3907E+04 

. 1 B7BE+04 

50.9 

♦♦♦TRIANGULAR  PLATE  NO. 

3 1  *  *  ♦ 

Stress 

TOP 

-. 2184E+04 

- . 1 349E+04  - . 1 26BE+03 

1331 E+04 

- . 2203E+04 

-61.5 

Stress 

MID 

. OOOOE+OO 

. OOOOE  +  00  . OOOOE +  00 

. OOOOE+OO 

. OOOOE+OO 

.  0 

Stress 

POT 

. 2184E+04 

.  1 349E+04  .  1 268E+03 

. 2203E+04 

. 1331 E+04 

8.5 

♦♦♦TRIANGULAR  PLATE  NO. 

32*+ ♦ 

Stress 

TOP 

-. 1 062E+04 

- . 1 035E+04  . 1 434E+02 

-. 1 029E+04 

-. 1 069E+04 

67.  1 

Stress 

MID 

. OOOOE+OO 

. OOOOE+OO  . OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  0 

Stress 

POT 

. 1 06 2 E +04 

. 1035E+04  — . 1434E+02 

. 1 069E+04 

. 1 029E+04 

♦♦♦TRIANGULAR  F'LATE  NO. 

33*** 

Stress 

TOP 

- . 9700E+03 

-. 1 153E+04  -. 5460E+00 

-. 9700E+03 

“• 1 1 53E+U4 

_  n 

Stress 

MID 

. OOOOE+OO 

. OOOOE+OO  . OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  0 

Stress 

POT 

. 9700E+03 

.  1153E+04  . 5460E+0G 

. 1 153E+04 

. 9700E+03 

89.6 

♦♦♦TRIANGULAR  PLATE  NO. 

34**^ 

Stress 

TOP 

— . 3674E+03 

— . 51B2E+03  — . 420 1 E+03 

-. 1 595E+02 

— . B696E+03 

-39.9 

Stress 

MID 

. OOOOE+OO 

. OOOOE+OO  .  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  0 

Stress 

POT 

. 3674E+03 

.51 82E+03  .4201 E+03 

. 8696E+03 

. 1595E+02 

50.  1 

♦♦♦TRIANGULAR  PLATE  NO.  3S++  + 


FMC  CORPORATION  S ,'N:  8A.  >4A4 


0 
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===============  IMAGES  g  d  =============== 

=  Copyright  lc>  1  R04  Celestial  Bottw&re  Inc.  = 


Version  1.3  0G/01/G6 

LTHD  Outer  Breech  Band  —  F.ecoi  1  Load 


Load  Case  1  : 


Stress 

Sur-f 

E  l  q  ft,  a  X 

Si  ama  V 

Tau  XV 

Si  gai a  1 

Si gma  2 

Stress 

Shear  XZ 

Shear  YZ 

Stress 

TOP 

35B4E+04 

1031E  +  04 

5350E+03 

-. 9239E+03 

-. 3691 E +04 

Stress 

MID 

. OOOOE+OO 

. OOOOE+OO 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

BGT 

. 3584E+04 

. 10G1E+04 

5350E+03 

. 369  IE +04 

. 9239E+03 

♦♦♦triangular 

PLATE  NO. 

36*** 

Stress 

TOP 

1 102E+04 

— . 2340E+04  -. 

86S7E+03 

-. 6539E+03 

-. 27B8E+04 

Stress 

MID 

. 00 00 E *00 

•OOOOE+OO 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

BOT 

. 1 102E+04 

. 2340E+04 

8687E+03 

. 2788E+04 

. 6539E+03 

***TR I  ANGULAR 

PLATE  NO. 

37+** 

Stress 

TOP 

- . 6789E +03 

•9696E+02  — . 

21 70E+03 

. 1535E+03 

— . 7355E+03 

Stress 

MID 

. 0000E+00 

•OOOOE+OO 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

BOT 

. 6789E+03 

- .  9696E+02 

2170E+03 

. 7355E+03 

-. 1 535E+03 

***TR I  ANGULAR 

PLATE  NO. 

38*** 

Stress 

TOP 

. 3945E+03 

. 5075E+03 

7366E+0 1 

. 5079E+03 

. 3940E+03 

Stress 

MID 

. 0000E+00 

.  OOOOE+OO 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

BOT 

3945E+03 

5075E+03  . 

7366E+0 1 

3940E+03 

-. 5079E+03 

♦♦♦QUAD  PLATE  NO.  3 

9*** 

Stress 

TOP 

. 1865E+03 

.  3407E+03  ~. 

1015E+03 

. 39 1 OE+03 

. 1 362E+03 

Stress 

MID 

. 0000E+00 

. OOOOE+OO 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

BOT 

- . 1 865E+03 

- .  3407E+03 

1 01 5E+03 

1362E+03 

-.391 OE+03 

♦♦♦TRIANGULAR 

PLATE  NO. 

40*** 

Stress 

TOP 

4220E+04 

— . 3321E+04 

2150E+04 

-. 1574E+04 

- . 5967E+04 

Stress 

MID 

. 0000 E+ 00 

. OOOOE+OO 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

BOT 

. 4220E+04 

. 332 1 E+U4 

2 1 50E+04 

.5967E+04 

. 1574E+04 

***TR I  ANGULAR 

F'LATE  NO. 

41*** 

Stress 

TOP 

2512E+04 

— . 2783E+04  . 

1 568E+04 

-. 1 074E+04 

4222E+04 

Stress 

MID 

. 0000E+00 

•OOOOE+OO 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

BOT 

. 2512E+04 

. 2783E+04  -. 

1 569E+04 

. 4222E+04 

. 1 074E+04 

*** TRIANGULAR 

PLATE  NO. 

42*** 

Stress 

TOP 

6589E+04 

-.  2962E+04  -. 

280  IE +  04 

-. 1 439E+04 

-.81 12E+04 

St  r  ess 

MID 

. 0000E+00 

.OOOOE+OO 

000 OE +00 

. OOOOE+OO 

. OOOOE+OO 

Stress 

BOT 

. 6589E+04 

.  2962E+04 

280 1 £+04 

.81 12E+04 

. 1 439E+04 

♦♦♦QUAD  PLATE  NO.  4 

Stress 

TOP 

5837E+04 

- .  9307E+03 

5218E+03 

-. 8758E+03 

- . 589 1 E+04 

Stress 

MID 

. OOOOE+OO 

.OOOOE+OO 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

BOT 

. 5837E+04 

. 9307E+03 

521  BE +03 

. 5891E+04 

. 8758E+03 

***OUAD  F'LATE  NC'.  44*** 


FMC  CORPORATION  S/N: 800484 


===============  IMAGES  3D  =============== 

=  Copyright  (c)  1934  Celestial  Software  Inc.  = 


PAGE 


Ver  s i on  1.3  03 / 0 1/86 

LTHD  Outer  Breech  E<and  —  Recoi  1  Load 


Load  Case 

: 

Stress 

Sur-f 

Sigma  X 

Sigma  V 

Tau  XY 

Sigma  1 

Sigma  2 

Stress 

Shear  XZ 

Shear  VZ 

Stress 

TOP 

3955E+04 

— . BOO 1 E +03  — . 

9377E+03 

— . 5424E+03 

-. 4213E+04 

Stress 

MID 

. OOOOE+OO 

. OOOOE+OO 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

But 

. 3955E+04 

. BoOlE+03 

9377E+03 

. 4213E+04 

. 5424E+03 

***DUA0  PLATE  NO.  4 

Stress 

TOP 

-. 2575E+04 

— .  101 6E +03 

247 7 E +03 

-. 7704E+02 

— . 2600E+04 

Stress 

MID 

. 0000E+00 

.OOOOE+OO 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

DOT 

. 2575E+04 

. 101 6E+03  — . 

2477E+03 

. 2600E+04 

. 7704E+02 

*** TRIANGULAR 

PLATE  NO. 

46**+ 

Stress 

TOP 

. 1 895E+03 

— .  1551E+03  . 

5399E+03 

. 5B40E+03 

5495E+03 

Stress 

MID 

. 0000E+00 

. OOOOE+OO 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

BOT 

-. 1 895E+03 

. 1551E+03  -. 

5399E+03 

. 5495E+03 

- . 5B40E+03 

**#TRI ANGULAR 

PLATE  NO. 

47*** 

Stress 

TOP 

. 5388E+03 

. 1740E+03 

2053E+03 

. 63 1 0E+03 

. B174E+02 

Stress 

MID 

. OOOOE+OO 

. OOOOE+OO 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

BOT 

— . 5338E+03 

1740E+03 

*2.  U  53E+ U  3 

- . 8 1 74E+02 

— . 63 1 0E+03 

***TRI ANGULAR 

PLATE  NO. 

48*** 

Stress 

TOP 

. 2047E+03 

.  5520E+03 

1 68 1 E+03 

. 6201 E+03 

. 1 366E+03 

Stress 

MID 

. OOOOE+OO 

.  OOOOE+OO 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

BCIT 

2047E+03 

- . 5520E+03  . 

1681 E+03 

1366E+03 

— . 620 1 E+03 

***TRI ANGULAR 

PLATE  ND. 

49*** 

Stress 

TOP 

— . 1 232E+05 

7807E+O3 

2554E+04 

— . 2484E+03 

1 286E+05 

Stress 

MID 

. OOOOE+OO 

. OOOOE+OO 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

BOT 

. 1 232E+05 

. 7B87E+03  . 

2554E+04 

. 12B6E+05 

. 2484E+03 

***QUAD  PLATE  NO.  50*** 

Stress 

TOP 

-. 8897E+04 

— . 1 469E+04 

3 1 77E+04 

-. 2956E+03 

-. 1 007E+05 

Stress 

MID 

. OOOOE+OO 

. OOOOE+OO 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

Stress 

BOT 

. 8897E+04 

. 1 469E+04  . 

3 177E+04 

. 1007E+05 

. 2956E+03 

***QUAD  PLATE  NO.  5 

1  +** 

Stress 

TOP 

7965E+04 

- . 4923E+03  . 

6 1 72E+03 

-. 4417E+03 

~ • 00 1 6E+04 

Stress 

MID 

. OOOOE+OO 

•OOOOE+OO 

OOOOE +00 

. OOOOE+OO 

. OOOOE+OO 

Stress 

BOT 

. 7965E+04 

. 4923E+03 

61 72E+03 

. 8016E+04 

. 4417E+03 

***QUAD  PLATE  NO.  52*** 

Stress 

TOP 

6015E+04 

- . 3492E+03  . 

2B08E+03 

3353E+U3 

-. 6029E+04 

Stress 

MID 

. OOOOE+OO 

. OOOOE+OO 

OOOOE +00 

. OOOOE+OO 

. OOOOE+OO 

Stress 

BOT 

. 6015E+04 

. 3492E+03 

2808E+03 

. 6029E+04 

. 3353E+03 

*+*0UAD  PLATE  NO.  53*** 


FMC  CORPORATION  SN: 800484 


01-28-87 
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=  =  ==========  ===:  images  3D  ============  =  =  = 

=  Copyright  (c)  1984  Celestial  Software  Inc.  - 


Version  1.3  03/01/86 

LTHD  Outer  Breech  Band  --  Recoil  Load 
Load  Case  1 : 


Stres s 

Surf 

Si qma  X 

Si gma  V 

Tan  XV 

Sigma  1 

Sigma  2 

Ang  1  e 

Stress 

Shear  XZ 

Shear  VZ 

Stress 

TOP 

4267E+04 

- .  1 724E+03  . 

1 144E+03 

-. 1692E+03 

-. 4271E+04 

88.4 

Stress 

MID 

. OOOOE+OO 

■  0 0 0 0 E.  0  0  . 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  0 

Stress 

BOX 

. 4267E+04 

. 1724E+03  -. 

1 144E+03 

. 4271E+04 

. 1 692E+03 

-1.6 

***  QUAD  PLATE  NO.  54*  +  * 

Stress 

TOP 

2506E+04 

.  2821E+02  . 

7266E+02 

. 3023E+02 

-. 2588E+04 

80.  4 

Stress 

MID 

. 0000E+00 

•OOOOE+OO 

OOOOE +00 

. OOOOE+Oo 

. OOOOE+OO 

•  0 

Stress 

BDT 

. 2586E+04 

2821E+02  -. 

7266E+02 

. 2588E+04 

-. 3023E+02 

-1.6 

++  +  OUAD  PLATE  NO.  55+** 

Stress 

TOP 

-. 8128E+03 

.  2452E+03  -. 

1989E+03 

. 2814E+03 

-. B489E+03 

-79.7 

Stress 

MID 

. OOOOE+OO 

•OOOOE+OO 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  0 

Stress 

BOT 

.81 28E  +03 

- . 2452E+03  . 

1989E+03 

. 8489E+03 

-. 2814E+03 

1 0 . 3 

***TR I  ANGULAR 

PLATE  NO. 

56*** 

Stress 

TOP 

. 5106E+02 

.  5257E+03  . 

8835E+01 

. 525BE+03 

. 5089E+02 

88.9 

Stress 

MID 

. OOOOE+OO 

.  OOOOE+OO 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  0 

Stress 

BOT 

5106E+02 

- .  5257E+03  -. 

8835E+0 1 

-. 5089E+02 

- . 5258E+03 

-1 .  1 

Stress 

***TRI ANGULAR 

PLATE  NO. 

57  *** 

TOF 

. 3817E+03 

.  4833E  +  03 

8872E+03 

. 1 324E+04 

— . 4538E+03 

-46.  7 

'•  Stress 

MID 

. OOOOE+OO 

.OOOOE+OO 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  0 

■  Stress 

BOT 

3817E+03 

— .  4833E+03  . 

8872E+03 

. 4538E+03 

-. 1 324E+04 

43.3 

*** TRIANGULAR 

PLATE  NO. 

58*  +  * 

Stress 

TOP 

. 1 347E+04 

.  1428E+04  . 

3744E+03 

. 1 764E+04 

. 101  IE +04 

48.  1 

Stress 

MID 

. OOOOE+OO 

•OOOOE+OO 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  0 

.  Stress 

BOT 

-. 1 347E+04 

— .  1 428E+04  -. 

3744E+03 

-. 101 1E+04 

-. 1 764E+04 

-41.9 

***TR I ANGULAR 

PLATE  NO. 

59*  +  * 

Stress 

TOP 

-. 1 983E+03 

.  2169E+04  . 

1 423E+02 

. 21 69E+04 

-. 1 984E+03 

89.7 

Stress 

MID 

. OOOOE+OO 

. OOOOE+OO 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  0 

Stress 

BOT 

. 1 933E+03 

2169E+04 

1 423E+02 

. 1 984E+03 

-. 2169E+04 

+  +  +  TR I  ANGULAR 

PLATE  NO. 

t,0*** 

Stress 

TOP 

. 1 267E+04 

•2608E+04 

7 9 65 E +02 

. 2613E+04 

. 1262E+04 

-86 . 6 

Stress 

MID 

. OOOOE+OO 

. OOOOE+OO 

OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  0 

Stress 

BOT 

-. 1 267E+04 

- . 2608E+04 

7965E+02 

-. 1 262E+04 

-. 2613E+04 

3.4 

FMC  CDRFORAT  ION  S/N:  B00484 
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-  Copyright  (c)  1964  Celestial  Software  Inc..  = 

SOLVE  PLATE  LOADS / STRESSES  Version  1.3  03/01/86 

LTHD  Outer  Breech  Band  --  Recoil  Load 


Load  Case  1 : 


MAXIMUM  STRESS  SUMMARY  FDR  PLATES 
WITHIN  SPECIFIED  RANGE  1-  60 


Me-  i  mum  (absolute)  Stress  =  . 2236E+05  at  F'late  9 

FI  ate  Sigma  X  Sigma.  Y  Tau  XY 

9  — . 3G32E+  03  2236E+05  . 3O89E+04 
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SOLVE  REACTIONS  Version  3.3  03/01/86 

LTHD  Outer  Breech  Band  —  Recoil  Load 
L  oad  Case  1  : 


REACTIONS 


Node 

F  >: 

Fy 

Fz 

Mr: 

My 

Mz 

1 

. OOOOE+OO 

. OOOOE+OO 

. 0000E+00 

1 O40E+05 

. OOOOE+OO 

. OOOOE+OO 

10 

. OOOOE+OO 

.  OOOOE+OO 

.  0000E+00 

. OOOOE+OO 

.  400BE  +  05 

.  OOOOE  +  OO 

1  1 

. OOOOE+OO 

. OOOOE+OO 

.  0000E+00 

-. 1 105E+05 

.  OOOOE+OO 

.  OOOOE+OO 

20 

.  OOOOE+OO 

. 0000E+00 

.  OOOOE+OO 

. OOOOE+OO 

.  4926E+05 

.  OOOOE+OO 

21 

. OOOOE+OO 

.  OOOOE+OO 

. OOOOE+OO 

-. 4687E+04 

.  OOOOE+OO 

. OOOOE+OO 

30 

. OOOOE+OO 

.  OOOOE  +  OO 

. OOOOE+OO 

. OOOOE+OO 

.  1251E+05 

. OOOOE+OO 

31 

• OOOOE+OO 

.  0000E+00 

.  OOOOE+OO 

-. 4040E+04 

.  OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 

.  0000E+00 

.  OOOOE+OO 

4553E+04 

. OOOOE+OO 

. OOOOE+OO 

“T  3- 

. OOOOE+OO 

.  0000E+00 

.  OOOOE+OO 

-. 2921E+04 

.  OOOOE+OO 

.  OOOOE+OO 

47 

. OOOOE+OO 

.  0000E+00 

. 1 975E+05 

. OOOOE+OO 

. OOOOE+OO 

. OOOOE+OO 
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